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ABSTRACT 
Objective: To develop a nutritional environmental measures survey for Asian restaurants and grocery 
stores. 
Target audience: Educators working with Asian clients. 
Theory, Prior Research, Rationale: Nutrition Environment Measures Surveys (NEMS) provide valid 
and reliable observational measures of community and consumer nutrition environments (Saelens, et al. 
2007). Although it has been adapted for some international communities, none have addressed the 
growing Asian population in the United States. 
Description: A preliminary review compared the food items of the NEMS surveys to the Dietary 
Guidelines of Americans (2010) and Healthy Eating Index (2010), adding some food categories, 
modifying for some traditional food preferences. An expert panel consisted of nutrition related professors 
and experts (n=9) with Asian diet culture background refined the survey further according to their 
knowledge and experience. Asian restaurants and grocery stores were identified (n=69) and a training 
protocol developed based on the original NEMS. Observers (n=7) were trained in lab setting and during 
initial observations. Observers surveyed a sample of restaurants (grocery stores) twice for reliability; two 
observers surveyed the same restaurant (one of the two rated in one month after the other’s observation) 
on a sample for inter-rater reliability. 
Evaluation: Of total 69 restaurants, 9 were no longer in business, 41 agreed to be surveyed at least once, 
among which 39 had completely three observations; and of 7 grocery stores, 4 agreed and completed all 
the three observations. Acceptable inter-rater reliability (NEMS-AR 0.22-0.75, NEMS-AS 0.47-0.68) and 
test-retest reliability (NEMS-AR 0.28-0.83, NEMS-AS 0.54-0.95) were found on the NEMS-AR and 
NEMS-AS items with most restaurants and all stores had moderate agreement or better, as well as the 
acceptable percent agreement (NMES-AR 41.6-100.0%, NEMS-AS 25%-100.0%) among raters.  
Sit-down restaurant (25.19±9.40) scored significantly higher than fast food restaurants 
(14.20±15.09), and the difference primary came from sub scores of healthy menu item specifics and 
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healthy beverages. No significant difference of total score and most sub scores were found across 
restaurant types (Chinese, Korean, Thai and Japanese restaurant) and across grocery store types in this 
study.  
The percentages of both Asian food outlets were low in fruit, low-sodium options, low-fat milk, 
and 100% fruit Juice. Only 18.6% of items were found to have significant difference between sit-down 
and fast-food restaurants. Similarly, most items and NEMS-AR were of no significant differences on the 
availability across restaurant/store types.  
Conclusions and Implications: Asian restaurants could improve in some areas (healthy menu items and 
facilitators of healthy eating) of promoting healthy eating; likewise Asian grocery stores also could 
improve in some food categories (e.g. dairy products, fresh fruit, and lean meats with nutrient labels). 
Policy makers and restaurants/stores owners or managers can benefit from this study in efforts to create a 
healthy eating supported or encouraged Asian diet environment.  
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CHAPTER 1. 
INTRODUCTION 
Diet-related chronic diseases, such as obesity/overweight, type 2 diabetes, cardiovascular diseases 
and cancers, are prevalent worldwide [1]. It is widely believed that diet plays an important role in 
preventing and treating those chronic diseases [2]; and dietary status can be improved or discouraged by 
the nutrition environment, such as the availability and accessibility of healthy food in food stores and 
restaurants [3, 4, 5, 6]. Therefore, many measures evaluating the nutrition environment have been 
developed, and the Nutrition Environment Measures Surveys (NEMS) are the most notable with validity 
and reliability testing in several areas [7, 8, 9, 10]. In addition to being reliable, it is also flexible and 
modifiable so that it has been used in diverse locations across the United States (US) for various purposes 
with acceptable reliability [5], such as the NEMS Vending Machine Tool (NEMS-V) by Susan Klein and 
Carol Voss of Iowa State University Extension for assessing the contents of vending machines [11], and 
the NEMS Tool for Assessing the Nutrition Environment on College Campuses by Dr. Tanya from 
Syracuse University [12, 13]. It has also been used abroad, such as the NEMS tool modified to measure 
the influence of neighborhood socioeconomic characteristics on the availability of healthy food stores and 
restaurants in Sao Paulo - a large Brazilian city [14], and the NEMS project in Guatemala is in the process 
to develop a NEMS-Stores tool to measure the Guatemalan food environment [15]. 
However, none of NEMS have been applied in Asian restaurants or grocery stores. A huge Asian 
population was estimated in the US in 2011 at 18.2 million by the Centers for Disease Control and 
Prevention (CDC) [16]. About 40,000 Chinese restaurants are here in America, according to Jennifer 
Lee's TED (Technology, Entertainment, Design) talk on Chinese American cuisine [17]; also, as the Wall 
Street Journal reported, the number of Japanese restaurants doubled to 10,000 from 1996 to 2006 in North 
America [18]. To fill this gap, a reliable survey instrument is needed to specifically address the Asian 
market.  
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This study is conducted in Asian food outlets (restaurants and grocery stores) at Champaign-
Urbana, IL. There is a large population of Asian and Asian Americans because the University of Illinois 
enrolls many Asian international students. According to the University of Illinois at Urbana-Champaign 
(UIUC) International Student and Scholar Services (ISSS), there were more than 7000 international 
students and more than 1300 international faculty and staff coming from Asia (faculty family members 
are not counted, so it is underestimated) by 2012 and based on the UIUC Facts, about 4600 Asian 
American students enrolled in 2012. Also, there are about 69 Asian restaurants and 7 Asian grocery stores 
found by the Yelp website and Google Map. The measurement in this study was developed to describe 
and evaluate the Asian food outlets’ nutrition environment for understanding the basic environments of 
food group availability, and facilitators and barriers to encouraging healthy eating. Thus, the purpose of 
this study is to develop and pilot-test a nutritional environmental measures survey for Asian restaurants 
and Asian grocery stores varying in four ethnic types (Chinese, Thai, Korean and Japanese).The results 
can be used by policy makers and restaurants/stores owners or managers in efforts to create an Asian diet 
environment that supporting and encouraging healthy eating.  
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CHAPTER 2.  
LITERATURE REVIEW 
2.1 Asian diets in Asia and the US 
Dietary patterns are influenced by the socio-economic and life culture of the country or the region 
[16-21]. A typical Asian diet is considered to be a plant-based diet that heavily relies on rice, with a high 
intake of vegetables and a low intake of animal food and total fat [16, 21, 22], and one that regularly 
includes traditional soy foods [22]. Diets of those residents of China, Japan, South Korea and Thailand 
mainly include rice, noodles, and porridge as staple foods, with various side dishes including vegetables, 
fish, meat, tofu, and soups [16]. Considering the countries individually, Japan is a marine and fisheries 
country, which is reflected in the greater availability and intake of seafood [19]. The traditional core 
Japanese foods are vegetables, seafood, seaweed, pulses, green tea, pickles and miso soup [2, 16, 19, 23]. 
The traditional Korean dietary pattern includes kimchi, pot stews, soups, tofu, fish, meats, and vegetables 
[2, 16], while  the traditional Thai pattern is also rich in cereals, legumes, vegetables and fruits, low in 
animal foods, and moderate in low-fat meats such as fish, with fresh spices and herbs as basic ingredients 
in most Thai dishes [21, 24].  
However, since the last century, along with globalization and westernization, Asian countries’ 
diet patterns are shifting from the traditional one to the Western pattern, which is characterized as having 
a high intake of animal foods, fats and sugar, and a low intake of vegetables and rice [2, 16, 18, 19, 21, 
25]. A study reported that US-born Korean American women have a higher overweight rate and higher fat 
intake than Korean-born Korean American women [20]. Researchers reported immigration to America 
led to a higher fat intake in Asian immigrants, because of less availability of Asian foods, less time to 
cook, and acculturation [19, 20].   
2.2 Prevalence of diet-related chronic disease in Asians/Asian Americans 
6 
     
 
A number of researchers have shown associations between chronic diseases and dietary patterns. 
A dietary pattern rich in vegetables, fruits and whole grain is beneficial to health, while a dietary high in 
animal food and fat is associated with increased risk of chronic diseases [2]. Obesity, type 2 diabetes, 
hypertension, and some heart diseases are the most prevalent diet-related diseases in Asians and world-
wide.  
Obesity 
Obesity is an epidemic disease worldwide. According to the estimate by the World Health 
Organization (WHO) in 2008, more than 1.4 billion adults (20 and older) were overweight, among which 
500 million were obese. Overweight and obesity are the fifth leading risks for deaths globally [26]. 
Although obesity risk in the Asian population is not the highest, it has increased greatly in most of the 
Asian countries in a short period [27, 18-21]. The increasing percentage of obesity among Asians is 
mainly caused by the westernization of Asian diets, which includes meals higher in animal products and 
fat, and fewer vegetables and fruits [16,18-21]. In addition, many researchers found that for a given body 
mass index (BMI) the Asian population has higher body fat percentages than Caucasians, and they 
therefore recommended lowering BMI classifications cut-off points for Asians [27, 28]. Obesity is also a 
risk factor that leads to other chronic diseases. The WHO reported “44% of the diabetes burden, 23% of 
the ischemic heart disease burden and 7% - 41% of certain cancer burdens are attributable to overweight 
and obesity” [26]. 
Diabetes 
The burden of diabetes is increasing globally as well, and around 347 million people have 
diabetes [29]. More than 60% of those with diabetes worldwide come from Asia [30, 31], and unlike in 
the Western countries, where the older population is most affected, those with diabetes in Asian countries 
experience diabetes at a relatively younger age and with a lower BMI [30, 31]. Diet is one of the 
important risk factors, and eating a healthy diet which is high in fruit and vegetables, and low in calories 
7 
     
 
and saturated fats, is an effective way to reduce the risk of diabetes [29]. One study that analyzed the 
dietary patterns of Japanese adults in Japan found three dietary patterns: a prudent diet, a Westernized diet 
and a traditional diet. Neither the prudent nor the traditional diet was associated with risk for diabetes [23]. 
In the US, a study of Asians excluding Pacific Islanders found a higher prevalence of diabetes in Asian 
Americans than in non-Hispanic whites. However, this sample also included those living in the US but of 
ancestry in India, a group known to have higher diabetes prevalence than for those from Japan and China 
[32].  
Hypertension 
Hypertension is a major challenge worldwide because of its high prevalence and being a leading 
risk factor of stroke and cardiovascular disease [33]. According to the World Health Statistics 2012 report, 
one in three adults has hypertension in the world [34]. In the South-East Asia region, 36% of adults have 
hypertension [35]. Currently in China, the prevalence of hypertension is 18.8%, of which unbalanced 
consumption of dietary sodium and potassium is a major risk factor, since the Chinese was found to have 
the highest urinary sodium/potassium ratio compared to American, British, and Japanese populations in 
the International Study of Macro/Micro-nutrients and Blood Pressure [36]. While the treatment rate is 
24.7%, the control rate is 6.1% [36]. Like China, South Korean and Japan have a high sodium intake, 
which is derived from kimchi and high consumption of dishes with seasoning, and miso soup, soybean, 
and seaweed, respectively [20]. The major risk factors of hypertension are lifestyle (cultural and habitual) 
and living conditions (available food, diet and medical care) [37].  
Asian Americans 
The Asian American population is large and growing. The Centers for Disease Control and 
Prevention (CDC) demographics show the population of those who self-report Asian race was estimated 
at 18.2 million in the U.S. population in 2011, and those who identified only as Asian contributed to 
approximately 4.8% (14.7 million) of the US population in 2010 [11]. Heart disease and diabetes are two 
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of the 10 leading causes of mortality among Asian Americans [11]. The obesity rate among Asian 
Americans is 11.6% (18 and older) which is much lower than among other racial groups, according to the 
estimates from CDC 2012 [38]. The CDC 2012 Health Statistics also reported Asian Americans had 9.1% 
risk of diabetes, 20.5% risk of hypertension, which were similar to the white population (8.2% of diabetes 
and 23.6% of hypertension) [38]. Although all the rates are not high, studies show Asian Americans have 
lower cut-off points of environmental risk factors [27, 39], which means Asian Americans have a higher 
risk of diabetes (60% higher) [32] and obesity at the lower BMI levels than the white population [27, 
40].In addition, the Asian American Diabetes Initiative (AADI) reports Chinese/Japanese Americans 
living in the US have a higher incidence of diabetes than have the Chinese/Japanese living in China/Japan, 
which indicates the importance of environment factors [41]. However, the second and third generations of 
Japanese Americans, who live an American lifestyle, still have higher diabetes risk than the white 
population [41]. Similarly, Korean Americans, at BMI levels, have a higher prevalence of high blood 
pressure, heart disease, and type-2 diabetes than whites [42].  Therefore, preventing the above diet-related 
diseases in Asians and Asian Americans is important for the individuals as well as the community. 
2.3 Association of individual Asian foods with chronic disease prevalence 
Some individual Asian foods are reported to have significant beneficial potential for treating and 
preventing chronic diseases, such as soy products in preventing type2 diabetes or cancer, as well as some 
that have been found to have adverse effects, for example, high consumption of white rice may increase 
the incidence of type-2 diabetes. 
Rice is the major staple food in Asian countries, and white rice is almost exclusively consumed 
among East and Southeast Asians [43]. In a meta-analysis of prospective cohort studies, Emily et al found 
that higher consumption of white rice was associated with a significantly increased risk of type 2 diabetes, 
especially among Asian populations [43]. Because of the primary composition – starch, white rice has a 
high glycemic index (GI) value at 64 (SD 7) [43], which makes white rice the major contributor to dietary 
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GI for the Asian population [44]. Further, a high GI is consistently associated with the greater incidence 
of type 2 diabetes [44].  Researchers also found replacing white rice with brown rice or whole grains may 
lower the risk of type-2 diabetes [45]. In a prospective study targeting Japanese adults, those with a 
greater consumption of rice tended to have a lower BMI, while increased risk of type 2 diabetes. To some 
degree, it might explain why Asians have a higher risk of diabetes at lower BMI cut-off points, and 
Asians with and without diabetes have much smaller differences in BMIs than Western populations [46].  
Soybeans, widely considered as a healthful food, have played a major role in the Asian diet since 
centuries ago [47]. It is best known for the components – ample soy proteins and isoflavones, which have 
potential effects in prevention and treatment of chronic diseases (heart diseases, kidney disease, 
osteoporosis, diabetes) and some cancers (breast cancer) [47, 48]. Because of a deficiency in the essential 
amino acid methionine, soy protein is not an ideal protein; however its cholesterol-lowering properties 
make it a substitution for animal protein recommended for patients with elevated cholesterol [47, 49]. 
Besides, the 8th International Symposium on the Role of Soy in Health Promotion and Chronic Disease 
prevention and Treatment reported that soy foods have positive effect on bone health, in preventing and 
treating breast cancer, and reproductive and hormonal effects in men [47]. Noel et al.’s study found a 
favorable effect of unsweetened, non-fried soy items on type 2 diabetes in a Chinese Singaporeans, 
whereas an adverse effect of sweetened soybean drink on type 2 diabetes was also found [50].  
  Green tea has been considered as a healthful beverage to prolong life of people since ancient 
time in China, and has gradually become popular in China, Japan, Korea and some other Asian countries 
[51, 52]. It is rich in catechins and polyphenols, which are strong antioxidants, and certain minerals and 
vitamins. Due to these beneficial components, and their properties of antioxidant activity, as well as 
antimutagenic and anticarcinogenic potential, many studies found that green tea may contribute to a 
decreased risk of cardiovascular disease and some cancers (bladder cancer, breast cancer, lung cancer) 
[52], to the promotion of oral health and other physiological functions such as anti-hypertensive effect, 
body weight control, antibacterial activity, solar ultraviolet protection, bone mineral density increase, 
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anti-fibrotic properties, and neuroprotective power; however, green tea has adverse effects, such as its 
caffeine content, aluminum presence, and lowered iron bioavailability caused by polyphenols [51]. 
2.4 Healthy eating guidelines for Americans and for Asians  
A healthy eating guideline is important to promote and maintain good health, and is associated 
with reduced risk of diet-related diseases. Therefore, an increasing number of countries are developing or 
updating their own food guides. Because of the differences in dietary patterns, food availabilities, food 
preferences, and special cultures, the official healthy eating guidelines vary among countries [53]. In the 
US, the MyPlate (Figure 2.1) developed by USDA in 2010 is used as an icon for the Dietary Guidelines 
for Americans [14, 54]; the plate is divided into half part of vegetables (30%) and fruits (20%), the other 
half of grains (30%) and protein (20%), with a smaller plate of dairy [55]. It is user-friendly and has a 
website system providing useful dietary information for self-education. Additional recommendations 
include consuming skim or low fat milk, making at least half your grains whole, varying protein food 
choices, reducing sugar and salt intake, not serving oversized portions,  and encouraging physical activity 
[56].  
Although each Asian country has its distinct diet culture, they have a large part of their dietary 
pattern in common. Therefore, an Asian Diet Pyramid (Figure 2.2) was developed by the Oldways in 
conjunction with the Cornell-China-Oxford Project on Nutrition, and the Harvard School of Public Health 
in 1995, to introduce a summary of the traditional Asian diet [57]. It recommends a daily consumption of 
grain, fruit, vegetables, legumes, seeds and nuts, six glasses of water or tea, and daily physical activity; 
optional daily fish or dairy;  weekly sweets, eggs and poultry; monthly meat; and moderate sake, wine or 
beer. Overall, the Asian Diet Pyramid reflects a high consumption of plant foods [57].  
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Figure 2.1 Dietary Guidelines for Americans, 2010 – USDA   
(http://www.choosemyplate.gov/print-materials-ordering/graphic-resources.html) 
  
Figure 2.2 Asian Diet Food Pyramid, 1995 – Oldways  
(Cornell-China-Oxford Project, Harvard School of Public Health http://oldwayspt.org/resources/heritage-
pyramids/asian-diet-pyramid/overview) 
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      Separately, China, Japan, South Korean, and Thailand have their own official food guides- the 
Chinese Food Guide Pagoda (2007) (Figure 2.3) [58], the Japanese Food Guide Spinning Top (2005) 
(Figure 2.4) [59], the Korean Food Balance Wheels (2010) (Figure 2.5) [60], and the Thailand Nutrition 
Flag (Figure 2.6) [61], respectively. The four guides have similar food categorizations and all place grain 
as the foundation group, while there are minor differences in the food groups’ location and serving sizes. 
The Chinese Food Guide Pagoda (Figure 2.3) has 10 food groups located in five vertical layers with 
specific serving sizes-1200ml for water and 300-500g for cereals; 100g-200g for fruits and 400-500g for 
vegetables; a protein layer of 50-100g of meat and poultry, 50g of fish and shrimp, and 25-50g of eggs; 
300g of milk and milk products, and 30-50g of bean and bean products; limited consumption of 25-30g 
fats and 6g salt [58]. A man is jogging beside the pagoda to emphasize the importance of physical activity 
[58]. No sugar recommendation is in the pagoda, because the current sugar intake by the Chinese is rather 
low [53]. The Japanese Food Guide Spinning Top (Figure 2.4) depicts a balanced daily diet of 5-7sv 
(sv=serving size) grain dishes including rice, bread and noodles; side dishes of 5-6sv of vegetables, 
including potatoes, beans, mushrooms and seaweed; 3-5sv of protein dishes, including meat, fish, eggs 
and soy; and lastly,  2sv of dairy and 2sv of fruits. Physical activity, water or tea, and moderate snacks, 
confection and beverages are also included, while salt, fats and sugar are not mentioned [59]. The 
spinning top indicates it needs a balanced diet to keep spinning [62]. Likewise, the Korean Food Bike 
(Figure 2.5) indicates exercising to keep balanced and to prevent falling down. The back bigger wheel of 
the bike is divided into six food groups, and from large portions to small are the staple dish of grains; 
protein including meat, fish, eggs, and beans; vegetables; fruits; milk and dairy products; and oils, fats, 
and sugars. The front smaller wheel contains a glass of water [60]. Unlike the previous three guides, the 
Thailand Nutrition Flag (Figure 2.6) does not contain water and physical activity. It consists of a daily 
consumption of rice-starchy food (8-12 rice-serving spoons); vegetables (4-6 rice-serving spoons) and 
fruits (3-5 portions); 1-2 glasses milk and 6-12 spoons meat; limited amount of oil, sugar and salt [61]. 
The Thailand Nutrition Flag indicates a healthy diet which is simple and inexpensive to reach [62]. All 
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the four guides are grain-based and highly recommend plants being consumed. In addition, they 
recommend relatively small portions of dairy, especially the Thai guide which recommends a glass of 
milk without reference to other dairy products [53]. These nutrition education tools or icons are reflective 
of each Dietary Guideline. 
Figure 2.3 The Food Pagoda for Chinese Residents, 2007 
(The transition of Chinese dietary guidelines and the food guide pagoda) 
 
  
14 
     
 
Figure 2.4 Japanese Food Guide Spinning Top, 2005 – Japan’s Ministry of Health 
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Figure 2.5 Food Balance Wheel, 2010 – The Korean Nutrition Society  
(Dietary Reference Intakes for Koreans. first revision, 2010. The Korean Nutrition Society)   
 
 
Figure 2.6 Thailand Nutrition Flag  
(ftp://ftp.fao.org/es/esn/nutrition/dietary_guidelines/tha_fg.pdf) 
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The Dietary Guidelines for Americans (2010) is the newest version which emphasizes three 
major goals for Americans: 1) Balance calories with physical activity to manage weight; 2) Reduce the 
consumption of foods and food components with sodium, fats (saturated fats, trans fats, cholesterol), solid 
fats, added sugars, refined grains and alcohol; 3) Increase the consumption of certain foods and nutrients, 
such as vegetables, fruits, whole grains, fat-free and low-fat milk and milk products, seafood and oils 
(essential fatty acids, vitamin E and unsaturated fatty acids) [14]. It also includes six additional key 
recommendations for specific population groups, such as children and adolescents, women capable of 
becoming pregnant, pregnant women, breastfeeding women, adults at high risk of chronic disease, and 
other [14]. 
 For Chinese, the guidelines for the general population includes ten entries: 1) Eat a variety of 
foods, mainly cereals including appropriate amount of coarse grains; 2) Consume plenty of vegetables, 
fruits and tubers; 3) Consume milk, soybean or dairy- or soybean-products every day; 4) Consume 
appropriate amounts of fish, poultry, eggs and lean meat; 5) Use less cooking oil and choose diet low in 
salt; 6) Do not over eat, exercise every day to manage weight; 7) Rationally distribute three meals a day, 
correctly chose snacks; 8) Drink sufficient amount of water every day, rationally select beverages; 9) 
Drink alcoholic beverages in limited amounts; 10) Choose fresh and sanitary foods [58]. It also included 
four additional recommendations for particular population groups: pregnant women and lactating mothers, 
infant and children, school children and the old, and each has detailed sub-groups [58].  
In the Japanese version, people’s feeling and happiness, and economization are also included, in 
addition to the diet itself. The dietary guidelines recommend: 1) Have delicious food and enjoy it; 2) 
Establish a healthy rhythm by taking regular meals; 3) Balance meals well with staple foods, main dishes 
and side dishes; 4) Eat enough grains; 5) Diversify your diet with vegetable, fruit, milk products, beans 
and fish; 6) Eat less salt and fat; manage weight with physical activity; 7) Eat local and of seasons, take 
advantage of your food culture; cooking properly to avoid waste; 8) Keep a healthful dietary habit [63].   
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The Dietary Guidelines for Koreans (DGKA, 2003) includes ten Dietary Goals, seven Dietary 
Guidelines, and twenty-three Action Guidelines. The seven dietary guidelines for general people are: 1) 
Eat a variety of grains, vegetables, fruits, fish, meat, poultry, and dairy products; 2) Eat less salt-preserved 
food and less cooking salt; 3) Increase physical activity to balance your diet; 4) Enjoy every meal, and do 
not skip breakfast; 5) Drink alcoholic beverages in moderation; 6) Prepare and order foods in sensible 
amounts; 7) Enjoy our rice-based diet [64]. The dietary action guide is specifically designed for each 
respective age group - infants and toddlers, pregnant and lactating women, children, adolescents, adults 
and the elderly [64]. 
The Food-based dietary guidelines (FBDGs) in Thailand was developed a long time ago in 1998, 
and the nine Thai dietary guidelines are: 1) Eat a variety of foods from each of the five food groups (meat, 
milk, fruits, vegetables and rice-starchy food) and maintain proper weight; 2) Eat adequate rice or 
alternative carbohydrate; 3) Eat plenty of vegetables and fruits regularly; 4) Eat fish, lean meat, eggs, 
legumes and pulses regularly; 5) Drink sufficient amounts of milk daily; 6) Take moderate fat; 7) Avoid 
excessive sweet and salty foods; 8) Eat clean and uncontaminated food; 9) Avoid or reduce the 
consumption of alcoholic beverages [65]. 
In conclusion, despite each Asian culture having their own dietary pattern, as well as similarities 
among the Asian dietary patterns, there are also some features in common with the US. All the five 
Dietary Guidelines encourage eating a diet with fruits, vegetables, milk products (above Asian diet 
patterns recommend milk intake is lower than the US diet pattern), seafood and moderate meat; while the 
four Asian countries’ dietary guidelines mentioned eating enough rice and cereal, additionally;  and 
except for Thailand, the other four all included physical activities.  
2.5 Environment as contributor to diet 
According to several studies, the food environment is defined in many different ways. In Glanz’s 
study, food environment is broadly defined as school, worksite, home, community and consumer, media 
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and policies/government environments [7]. Home, school, worksite, and food outlets are the most 
frequently targeted environments [8]. It is widely believed that the nutrition environment can support or 
discourage healthy eating [3] and then may contribute to the increasing epidemic of obesity and chronic 
health problems, like type 2 diabetes and cardiovascular disease [4,5,6]. This occurs because the 
environment plays a big role in the availability and accessibility of healthy foods, including fresh fruits 
and vegetables, whole grain, low-sodium content of available foods, and low-fat items [9]. Archana et al. 
found in their study that increased accessibility and availability of supermarkets may increase the intake 
of fruits, vegetables, and low-fat dairy product to establish a better dietary style; and further may reduce 
diet-related complications among young diabetics [66]. 
The Nutrition Environment Measures Study (NEMS) defined the nutrition environment at the 
community level as places in a community where people buy or eat food and primarily focused on food 
stores and restaurants [4, 9, 10]. Food stores are the primary locations of food resources for most people. 
Latetia et al. reported in their study that 95% of participants used supermarkets for most of their 
household food shopping [67]. Many researchers found the availability of healthy food is associated with 
the store size, density, and distance away from homes [6, 67, 68]. The larger size and density, and closer 
distance of food stores, the healthier nutrition environment the community has [6, 67, 68]. Meanwhile, the 
availability and price of healthy food options in food stores influence the purchasing patterns, dietary 
intake, and health status [6, 68]. 
Restaurants are an increasingly important environmental factor as people have shifted from eating 
at home to eating out [3]. Eating out has become an important part of everyday life; according to What 
We Eat in America, NHANES 2009-2010 Data: Dietary Interview, 32% of children (aged 2 -19) and 32% 
of adults (aged 20 and over) were eating out from home [69]. This is believed to occur because more 
women joined the workforce and no longer have the time to prepare meals every day, as well as the effect 
of advertising [70]. What’s more, foods in restaurants are usually considered to have higher fat and 
calories, higher in sodium, and lower in fiber and fresh vegetables and fruits compared with home-made 
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foods [3, 70, 71]. Therefore, many researchers believe the popularity of eating in restaurants contributes 
to higher risk of obesity and other chronic diseases [3, 71]. 
2.6 Measures of the environment used to assess nutrition 
A review article on measures of food environment from 1990-2007 divides the food environment 
into four parts: food stores, restaurants, schools and worksites [8]. Basically, measurement types include 
instruments (interviews/questionnaires, market baskets, checklist and inventories), and methodologies 
(geographic analysis, sales analysis, nutrient analysis and menu analysis) [8]. Interviews/questionnaires 
for schools and worksites are the most commonly used measure, and geographic analysis for food stores 
and restaurants were used to identify and compare the proximity, diversity, and variety between different 
geographically-defined areas [8]; menu list analysis is also a commonly used measure for restaurants to 
assess and compare quality, cost, and labeling [8, 3].  
Reliable and valid measurements are required to assess and improve the nutrition environments. 
Reliability is tested by inter-rater, test–retest, and internal consistency, and validity is tested by face 
validity, content validity, construct validity, or criterion validity [8]. However, only eight of 138 reviewed 
studies had validity testing, which indicates the validity of these measures is not critically examined; and 
NEMS-R and NEMS-S are two of them that used face and construct validity [8]. Inter-rater reliability and 
test-retest reliability (stability coefficient) of NEMS or its adapted versions were tested with conducting 
surveys by different raters at different period of times [72]. 
The NEMS provide valid and reliable observational measures of community and consumer 
nutrition environments (include the number, type, location, and accessibility of food outlets; the 
availability and price of, and information about foods in those places) to better assess and understand 
nutrition environments [5, 10]. It consists of two surveys, one for use in stores (NEMS-S) with rating of 
price and availability of 10 indicator food categories and assesses the quality of fresh fruits and vegetables 
[5] and has shown sensitivity to environmental differences such as store location and types in previous 
studies [4, 6, 9]. The other NEMS used in restaurants (NEMS-R) assesses the availability of healthy 
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regular and kids’ menu options, facilitators and barriers to healthy eating, and prices [5]. It is flexible and 
modifiable based on different food cultures that has successfully been used in diverse locations across the 
US and abroad for various purposes [5], such as the NEMS Vending Machine Tool (NEMS-V) by Susan 
Klein and Carol Voss of Iowa State University Extension assessing the contents of vending machines 
[73], NEMS Tool for dietary and built environment assessment in a Latino community [74] (more 
information on NEMS Publication http://www.med.upenn.edu/nems/publications.shtml).  
2.7 Conclusion  
Due to globalization and acculturation, the Asian diet is westernized as having a higher intake of 
animal foods, fats and sugar, and a lower intake of vegetables and rice both in America and Asian 
countries. Also with the large population of Asians, and numerous Asian grocery stores and Asian 
restaurants in the United States, with few studies developed to evaluate the Asian nutrition environment, 
it is important to develop a survey instrument to specifically address the Asian market. This newly 
developed instrument targeting the Asian restaurants and Asian stores using the modified NEMS-AR and 
NEMS-AS surveys can be valid and reliable, since other modifications have been developed as such. 
    
21 
     
 
References 
1. Diet, nutrition and the prevention of chronic diseases, Report of the joint WHO/FAO expert 
consultation Global Strategy on Diet, Physical Activity and Health, World Health Organization, 
WHO Technical Report Series, No. 916 (TRS 916) 
http://www.who.int/dietphysicalactivity/publications/trs916/summary/en/. Accessed April 30, 
2013.  
2. Kim J, Jo I, Joung H. A rice-based traditional dietary pattern is associated with obesity in Korean 
adults. J Acad Nutr Diet. 2012;112(2):246-253. 
3. Cassady D, Housemann R, Dagher C. Measuring cues for healthy choices on restaurant menus: 
Development and testing of a measurement instrument. Am J health promot. 2004;18(6):444-449.  
4. Center for Health Behavior Research, The University of Pennsylvania. Nutrition environment measures 
survey. Nutrition Environment Measures Survey. http://www.med.upenn.edu/nems. Accessed 
April 30, 2013.  
5. Honeycutt S, Davis E, Clawson M, Glanz K. Training for and dissemination of the nutrition 
environment measures surveys (NEMS). Preventing Chronic Disease. 2010;7(6). 
6. Krukowski RA, West DS, Harvey-Berino J. Neighborhood impact on healthy food availability and 
pricing in food stores. J Community Health. 2010;35(3):315-320. 
7. Glanz K. Measuring food environments: A historical perspective. Am J Prev Med. 2009;36:S93-S98. 
8. McKinnon RA, Reedy J, Morrissette MA, Lytle LA, Yaroch AL. Measures of the food environment: A 
compilation of the literature, 1990–2007. Am J Prev Med. 2009;36:S124-S133. 
9. Glanz K, Sallis JF, Saelens BE, Frank LD. Nutrition environment measures survey in stores (NEMS-
S): Development and evaluation. Am J Prev Med. 2007;32(4):282-289. 
10. Saelens BE, Glanz K, Sallis JF, Frank LD. Nutrition environment measures study in restaurants 
(NEMS-R): Development and evaluation. Am J Prev Med. 2007;32(4):273-281. 
11. Office of Minority Health & Health Equity (OMHHE). Asian American populations. Centers for 
Disease Control and Prevention (CDC). 
22 
     
 
http://www.cdc.gov/minorityhealth/populations/REMP/asian.html. Updated 2013. Accessed July 
24, 2013. 
12. Jennifer 8. Lee: The hunt for General Tso [Video], TED. 
http://www.ted.com/talks/jennifer_8_lee_looks_for_general_tso.html. Posted: December 2008. 
Accessed July 30, 2013. 
13. Mariko S. More stars for Japan's culinary crown, The Wall Street Journal, October 21, 2010, 
http://online.wsj.com/article/SB10001424052702303339504575565641303938772.html. 
Accessed July 30, 2013. 
14. U.S. Department of Agriculture and U.S. Department of Health and Human Services. Dietary 
Guidelines for Americans, 2010. 7th Edition, Washington, DC: U.S. Government Printing Office, 
December 2010. 
15. Coltman AE, Keim KS, Chapman-Novakofski KM, Taylor CA. Assessing diet quality of a type 2 
diabetes sample using the healthy eating index 2005. Top Clin Nutr. 2013;28(2):145-153. 
16. Lee JE, Kim J, Son SJ, et al. Dietary pattern classifications with nutrient intake and health-risk factors 
in Korean men. Nutrition. 2011;27(1):26-33.  
17. Melby MK, Utsugi M, Miyoshi M, Watanabe S. Overview of nutrition reference and dietary 
recommendations in japan: Application to nutrition policy in Asian countries. Asia Pac J Clin 
Nutr. 2008;17 Suppl 2:394-398. 
18. Shang X, Li Y, Liu A, et al. Dietary pattern and its association with the prevalence of obesity and 
related cardiometabolic risk factors among Chinese children. PLoS ONE. 2012;7(8):1-9. 
19. Morinaka T, Wozniewicz M, Jeszka J, Bajerska J, Nowaczyk P, Sone Y. Westernization of dietary 
patterns among young Japanese and Polish females - A comparison study. Ann Agric Environ 
Med. 2013;20(1):122-130. 
20. Song-Yi P, Suzanne PM, Sangita S, Laurence NK. Dietary intakes and health-related behaviours of 
Korean American women born in the USA and Korea: The multiethnic cohort study. Public 
Health Nutr. 2005;8(7):904-911. 
21. Kosulwat V. The nutrition and health transition in Thailand. Public Health Nutr. 2002;5(1 A):183-
189. 
23 
     
 
22. Reinwald S, Akabas SR, Weaver CM. Whole versus the piecemeal approach to evaluating soy. J Nutr. 
2010;140(12):2335S-2343S. 
23. Nanri A, Shimazu T, Takachi R, et al. Dietary patterns and type 2 diabetes in Japanese men and 
women: The japan public health center-based prospective study. Eur J Clin Nutr. 2013;67(1):18-
24. 
24. Taechangam S, Pinitchun U, Pachotikarn C. Development of nutrition education tool: Healthy eating 
index in Thailand. Asia Pac J Clin Nutr. 2008;17:365-367. 
25. Zhang B, Wang HJ, DU WW, et al. [Food consumption trend of Chinese adults in nine provinces 
(autonomous region) from 1989 to 2006]. Chung Hua Yu Fang I Hsueh Tsa Chih. 
2011;45(4):330-334. 
26. WHO Media centre. Obesity and Overweight, fact sheet No. 311. World Health Organization. 
http://www.who.int/mediacentre/factsheets/fs311/en/index.html. Updated March 2013. Accessed 
July 24, 2013. 
27. Ramachandran A, Snehalatha C. Rising burden of obesity in Asia. J Obes. 2010:1-8. 
28. Low S, Chin MC, Stefan M, Heng D, Deurenberg-Yap M. Rationale for redefining obesity in Asians. 
Ann Acad Med Singapore. 2009;38(1):66-74. 
29. WHO Media centre. Diabetes, fact sheet no. 312. World Health Organization. 
http://www.who.int/mediacentre/factsheets/fs312/en/index.html. Updated March 2013. Accessed 
July 24, 2013. 
30. Chan JCN, Malik V, Jia W, et al. Diabetes in Asia: Epidemiology, risk factors, and pathophysiology. 
JAMA. 2009;301(20):2129-2140. 
31. Ramachandran A, Snehalatha C, Shetty AS, Nanditha A. Trends in prevalence of diabetes in Asian 
countries. World J Diabetes. 2012;3(6):110-117. 
32. McNeely MJ, Boyko EJ. Type 2 diabetes prevalence in Asian Americans: Results of a national health 
survey. Diabetes Care. 2004;27(1):66-69. 
33. WHO Communications Officer/Spokesperson. World health day 2013: Measure your blood pressure, 
reduce your risk. World Health Organization. 
24 
     
 
http://www.who.int/mediacentre/news/releases/2013/world_health_day_20130403/en/index.html. 
Updated 2013. Accessed July 24, 2013. 
34. WHO Communications Officer and Spokesperson. New data highlight increases in hypertension, 
diabetes incidence. World Health Organization. 
http://www.who.int/mediacentre/news/releases/2012/world_health_statistics_20120516/en/. 
Updated May 2012. Accessed July 24, 2013. 
35. WHO Reginal Office for South-East Asia. Programmes and projects, World health day: Preventing 
hypertension in an increasingly urbanized, globalized world. World Health Organization. 
http://www.searo.who.int/entity/world_health_day/hbp_mav_whd2013/en/index.html. Updated 
2013. Accessed July 24, 2013. 
36. Wang J, Li Y. Characteristics of hypertension in the Chinese population. Curr Hypertens Rep. 
2012;14(5):410-415. 
37. Ueshima H, Zhang X, Choudhury SR. Epidemiology of hypertension in China and Japan. J Hum 
Hypertens. 2000;14(10):765. 
38. Schiller J, Lucas J, Ward B, Peregoy J. Summary health statistics for U.S. adults: National health 
interview survey, 2010. National Center for Health Statistics Vital Health Stat. 2012;252(10):19, 
37, 106. 
39. Gray LJ, Yates T, Davies MJ, et al. Defining obesity cut-off points for migrant south Asians. PLoS 
ONE. 2011;6(10):1-7. 
40. WHO Expert Consultation. Appropriate body-mass index for Asian populations and its implications 
for policy and intervention strategies. Lancet. 2004;363(9403):157-163. 
41. Joslin Diabetes Center. Diabetes in Asian Americans. Asian American Diabetes Initiative (AADI). 
http://aadi.joslin.org/content/diabetes-asians-asian-americans. Updated 2010. Accessed July 24, 
2013. 
42. Cho J, Juon HS. Assessing overweight and obesity risk among Korean Americans in California using 
world health organization body mass index criteria for Asians. Preventing chronic disease 
[electronic resource]. 2006;3(3).  
25 
     
 
43. Hu EA, Pan A, Malik V, Sun Q. White rice consumption and risk of type 2 diabetes: Meta-analysis 
and systematic review. BMJ (Online). 2012;344(7851). 
44. Villegas R, Liu S, Gao YT, Yang G, Li H, Zheng W, et al. Prospective study of dietary carbohydrates, 
glycemic index, glycemic load, and incidence of type 2 diabetes mellitus in middle-aged Chinese 
women. Arch Intern Med. 2007;167:2310-6. 
45. Sun Q, Spiegelman D, Van Dam RM, et al. White rice, brown rice, and risk of type 2 diabetes in US 
men and women. Arch Intern Med. 2010;170(11):961-969. 
46. Nanri A, Mizoue T, Noda M, et al. Rice intake and type 2 diabetes in Japanese men and women: The 
Japan public health center-based prospective study. Am J Clin Nutr. 2010;92(6):1468-1477. 
 47. Messina M, Watanabe S, Setchell KDR. Report on the 8th international symposium on the role of soy 
in health promotion and chronic disease prevention and treatment. J Nutr. 2009;139(4):796S-
802S. 
48. Messina M, Gardner C, Barnes S. Gaining insight into the health effects of soy but a long way still to 
go: Commentary on the fourth international symposium on the role of soy in preventing and 
treating chronic disease. J Nutr. 2002;132(3):547S-551S. 
49. Friedman M, B., Friedman M, Brandon DL. Nutritional and health benefits of soy proteins. J Agric 
Food Chem. 2001;49(3):1069. 
50. Mueller NT, Odegaard AO, Gross MD, et al. Soy intake and risk of type 2 diabetes mellitus in 
Chinese Singaporeans: Soy intake and risk of type 2 diabetes. Eur J Nutr. 2012;51(8):1033-1040. 
51. Cabrera C, Artacho R, Gim nez R, Cabrera C, Artacho R, Gim nez R. Beneficial effects of green 
Tea—A review. J Am Coll Nutr. 2006;25(2):79-99. 
52. Pastore RL, Fratellone P. Potential health benefits of green tea (camellia sinensis): A narrative review. 
Explore (NY). 2006;2(6):531-539. 
53. Painter J, Rah J, Lee Y. Comparison of international food guide pictorial representations. J Am Diet 
Assoc. 2002;102(4):483-489. 
54. Levine E, Abbatangelo-Gray J, Mobley AR, McLaughlin GR, Hezog J. Evaluating MyPlate: An 
expanded framework using traditional and nontraditional metrics for assessing health 
communication campaigns. J Nutr Educ Behav. 2012;44(4):S2-S12.  
26 
     
 
55. Myplate. United States Department of Agriculture, ChooseMyPlate.gov. 
http://www.choosemyplate.gov/food-groups/. Updated 2011. Accessed May 30, 2013. 
56. Printable materials & ordeing, dietary guidelines consumer brochure. United States Department of 
Agriculture. ChooseMyPlate.gov. http://www.choosemyplate.gov/print-materials-
ordering/dietary-guidelines.html. Updated 2011. Accessed May 30, 2013. 
57. Asian diet pyramid. Oldways Health through Heritage. http://oldwayspt.org/resources/heritage-
pyramids/asian-diet-pyramid/overview. Accessed May 30, 2013. 
58. Ge K. The transition of Chinese dietary guidelines and the food guide pagoda. Asia Pac J Clin Nutr. 
2011;20(3):439-446.  
59. Kanda A. "Shoku-iku" (food education): Its widespread influence in the state of nutritional affairs in 
Japan. Nutr Today. 2011;46(2):99-100. 
60. Lee M, Chae SW, Cha Y-, Cho MS, Oh HY, Kim MK. Development of a Korean diet score (KDS) 
and its application assessing adherence to Korean healthy diet based on the Korean food guide 
wheels. Nutr Res Pract. 2013;7(1):49-58. 
61. Food-based dietary guidelines, Asia & the Pacific, Thailand. Food and Agriculture Organization of 
the United Nations. http://www.fao.org/ag/humannutrition/nutritioneducation/fbdg/49850/en/tha/. 
Updated 2010. Accessed May 30, 2013. 
62. Taechangam S, Pinitchun U, Pachotikarn C. Development of nutrition education tool: Healthy eating 
index in Thailand. Asia Pac J Clin Nutr. 2008;17:365-367. 
63. Japan health and nutrition information, dietary guidelines. The Japan Dietetic Association. 
http://www.dietitian.or.jp/english/news/dietary.html. Updated 2013. Accessed July 24, 2013.  
64. Jang YA, Lee HS, Kim BH, et al. Revised dietary guidelines for Koreans. Asia Pac J Clin Nutr. 
2008;17 Suppl 1:55-58. 
65. Sirichakwal PP, Sranacharoenpong K, Tontisirin K. Food based dietary guidelines (FBDGs) 
development and promotion in Thailand. Asia Pac J Clin Nutr. 2011;20(3):477-483. 
27 
     
 
66. Lamichhane AP, Mayer-Davis E, Puett R, Bottai M, Porter DE, Liese AD. Associations of built food 
environment with dietary intake among youth with diabetes. J Nutr Educ Behav. 2012;44(3):217-
224. 
67. Latetia VM, Ana VDR, Jennifer AN, David RJ. Associations of the local food environment with diet 
quality--A comparison of assessments based on surveys and geographic information systems: The 
multi-ethnic study of atherosclerosis. Am J Epidemiol. 2008;167(8):917-917. 
68. He M, Tucker P, Irwin JD, Gilliland J, Larsen K, Hess P. Obesogenic neighbourhoods: The impact of 
neighbourhood restaurants and convenience stores on adolescents’ food consumption behaviours. 
Public Health Nutr. 2012;15(12):2331-2339. 
69. U.S. Department of Agriculture, Agricultural Research Service, Beltsville Human Nutrition Research 
Center, Food Surveys Research Group (Beltsville, MD) and U.S. Department of Health and 
Human Services. What We Eat in America, NHANES 2009-2010 Data: Dietary Interview – 
Away from Home: Percent of Nutrients -- by Income (% poverty threshold). Centers for Disease 
Control and Prevention, National Center for Health Statistics (Hyattsville, MD). 
http://www.ars.usda.gov/SP2UserFiles/Place/12355000/pdf/0910/Table_12_AWY_POV_09.pdf 
Published July 2013. Accessed July 30, 2013. 
70. Epter A. Eating out in modern American society: Why do people make the choice to eat outside the 
home? [theses]. the University of Vermont. 
71. Lusk JL, Ellison B. Who is to blame for the rise in obesity? Appetite. 2013;68:14-20. 
72. Martins PA, Cremm EC, Leite FHM, Maron LR, Scagliusi FB, Oliveira MA. Validation of an adapted 
version of the nutrition environment measurement tool for stores (NEMS-S) in an urban area of 
Brazil. J Nutr Educ Behav. 2013. 
73. Voss C, Klein S, Glanz K, Clawson M. Nutrition environment measures Survey–Vending: 
Development, dissemination, and reliability. Health Promot Pract. 2012;13(4):425-430. 
74. Khan S, Calloway SA, Maida IT, Rakel DP. Dietary and built environment assessment in a Latino 
community. Am J Health Educ. 2012;43(2):74-82.  
28 
     
 
CHAPTER 3.  
RESEARCH JUSTIFICATION 
Justification for hypothesis 
The Nutrition Environment Measures Survey (NEMS) is designed to evaluate the availability of 
healthy foods in food outlets, as well as the barriers and facilitators to healthy eating [1]. The NEMS has 
been reported to provide valid and reliable observational measures of community and consumer nutrition 
environments with high inter-rater reliability (most Kappa values greater than 0.80 for both NEMS-
Restaurant and NEMS-Store) and high test-retest reliability (Kappa value greater than 0.80 for NEMS-
Restaurant, Kappa values greater than 0.73 for NEMS-Store) [2, 3]. It is also flexible and modifiable so 
that it has been used in diverse locations across the US for various purposes with acceptable reliability 
[4], such as the NEMS Vending Machine Tool (NEMS-V) by Susan Klein and Carol Voss of Iowa State 
University Extension for assessing the contents of vending machines [5], and the NEMS Tool for 
Assessing the Nutrition Environment on College Campuses by Dr. Tanya from Syracuse University [6,7], 
and the use of NEMS-S for a Women, Infants, and Children (WIC) Project to measure the effect of the 
new healthier WIC food packages on the access of low-income populations to healthy foods [8]. It has 
also been used abroad, such as the NEMS tool modified to measure the influence of neighborhood 
socioeconomic characteristics on the availability of healthy food stores and restaurants in Sao Paulo - a 
large Brazilian city [9], and NEMS project in Guatemala to develop a NEMS-S tool to measure the 
Guatemalan food environment [10]. 
In the development of the NEMS-Restaurant, the authors pointed out that most restaurants made 
it difficult or impossible to choose foods that met the Dietary Guidelines of Americans, with low 
availability of fruits, non-fried vegetables and whole grains; less than 36% of restaurants had healthy 
main dishes as they defined, and in those restaurants, less than 9% of main dishes were considered 
healthy, as well as low rates of nutrition information provided [3].  Several significant differences had 
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been found across restaurant types and neighborhoods of high and low socioeconomic status, although 
neither fast-food restaurant nor sit-in restaurant was considered healthier [3].   
Likewise, in the NEMS-Store, the authors found significant differences in the availability of most 
healthy foods across store types and communities of high and low socioeconomic status [2]. Similar 
conclusions had been found in studies using a modified NEMS-Store and Restaurant. For example, the 
NEMS tool modified to measure the stores and restaurants in Sao Paulo  - a large Brazilian city, found 
differences in the availability of healthy food stores and restaurants between middle and high 
socioeconomic status neighborhoods [9]; and the modified NEMS used to evaluate stores on campus in an 
American university found that grocery stores had significantly higher scores than campus/convenience 
stores for healthy foods [6]; while for student dining halls, they were found to have the most healthy food 
options, but also the most barriers to healthy eating (i.e. all-you-can-eat), and no differences was found 
among those dining halls [7].  
Therefore, based on the previous NEMS surveys, this Asian modification will be reliable and used to 
measure the nutrition environment, and then this study will investigate the following hypotheses: 
1. The environment as surveyed will differ significantly from the Dietary Guidelines of Americans (DGA, 
2010) and the Healthy Eating Index (HEI, 2010). 
2. Some variation will be found among stores (Chinese, Thai, Korean, Japanese and mixed stores) or 
among restaurants (sit-down restaurants vs. fast-food restaurants, restaurant types of Chinese, Thai, 
Korean, Japanese and mixed). (Mixed stores/restaurants are stores/restaurants offer more than one of the 
above four ethnicities) 
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CHAPTER 4.  
MATERIALS AND METHODS 
4.1 Development of NEMS-AR and NEMS-AS 
At the beginning, we started from an extensive literature review on five topics: Asian diet in Asia 
and in the US, prevalence of diet-related chronic disease in Asians and Asians Americans, Healthy Eating 
Guidelines for Americans and for Asians, environment as contributor to diet, and measures of the 
environment used to assess nutrition. Articles were searched from Google Scholar, Academic Search 
Premier PLUS (Ebsco) with a combination of key phrases of Asian diet (culture), diet-related chronic 
disease in Asians, healthy eating guidelines for Asians, Japanese, Korean, Chinese, Thai, Americans, 
nutrition, food environments (restaurants/grocery stores), and nutrition environment measures/assessment, 
which were based on the five topics, respectively.  
From the literature review, we found that dietary patterns can influence chronic diseases, such as 
obesity, diabetes and hypertension globally [1, 2]. Healthy Eating Guidelines for Americans [3, 4] and for 
Asians [5-9] have some similar recommendations that they all agree to eat a variety of vegetables and 
fruits, whole grains, moderate meat and low fat products. The nutrition environment (home, school, 
worksite, and food outlets) where people eat and buy food can support or discourage healthy eating, 
because they play a large role in the availability and accessibility of healthy foods [10-13]. For the 
measurement of the environment, reliable and valid measurements are required to assess and improve the 
nutrition environments [14]. The Nutrition Environment Measures Surveys (NEMS) provide valid and 
reliable observational measures of community and consumer nutrition environments (include the number, 
type, location, and accessibility of food outlets; the availability and price of, and information about foods 
in those places) [15, 16]. Due to globalization and acculturation, the Asian diet is westernized as having a 
higher intake of animal foods, fats and sugar, and a lower intake of vegetables and rice both in America 
and Asian countries, which is associated with increased risk of chronic diseases [17-21]. The large 
population of Asians [22], the numerous Asian grocery stores and Asian restaurants in the US, and few 
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studies developed to evaluate the Asian nutrition environment  all support the need for a survey 
instrument to specifically address the Asian market.  
To develop this new survey, we considered the Dietary Guidelines for Americans (DGA 2010) 
[3], the Healthy Eating Index (HEI, 2010) [23], the food and cultures results from the literature review, 
the Asian diet pyramid [5], the healthy eating guidelines in Asian countries (Chinese, Korean, Japanese, 
Thai) as well as personal perspectives on usual foods eaten and personal observations in restaurants and 
groceries; and modified the original NEMS tools into an Asian version by adding/removing some food 
categories, and modifying for some traditional food preferences. See step 1: modify original NEMS tools 
and step 2: the Expert Panel and final revision of NEMS surveys for details.            
Step 1: Modify Original NEMS Tools 
Food groups on the NEMS-Restaurant (NEMS-R) and the NEMS-Store (NEMS-S) were 
compared to the food groups in both the DGA 2010 [3] and HEI 2010 [23]. Foods not on or not reflective 
of either the DGA or HEI but on the 2 instruments were removed, (e.g. low-carbohydrate choice), and 
food groups not reflective of Asian eating behaviors (refers to Asian diet pyramid [5] and those have been 
reviewed in literature review second topic ‘Asian diet in Asia and in the US’) were also removed. Food 
groups in the DGA or the HEI and food groups reflective of Asian eating behaviors were added to the 2 
instruments (Table 4.1). Based on those above and the NEMS protocol (Appendix G and H), a description 
of how to identify healthy/healthier option was provided in Table 4.2. 
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Table 4.1 Modification Criteria 
Dietary Guidelines for 
Americans 2010 [3] 
Healthy Eating Index 2010 [23] Asian Diet Culture/Tradition [5] 
Food and nutrients to increase: 
V & F, whole grains, low fat milk 
and milk products, seafood, oils; 
potassium, dietary fiber, calcium, 
vitamin D. 
Adequacy: total fruit, whole fruit, 
total vegetables, greens and beans, 
whole grains, dairy, total protein 
foods, seafood and plant proteins, 
FA. 
Plant-based diet that heavily relies 
on rice, with a high intake of 
vegetables and a low intake of 
animal food and total fat. 
Food and food components to 
reduce: sodium, fats (SFA, TFA, 
cholesterol, solid fats), added 
sugars, refined grains, alcohol. 
Moderation:  refined grains, 
sodium, and empty calories. 
Staple foods: rice, noodles, and 
porridge. Various side dishes: 
vegetables, fish, meat, tofu, and 
soups. 
Notes: V=vegetables, F=fruits, FA=fatty acids, SFA=saturated fatty acids, TFA=trans fatty acids 
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Table 4.2 Identification of Healthier/Healthy Option vs. Regular Option for Both Stores and Restaurants 
Healthy item Identification of healthier/healthy items 
Low-fat items 
1. 1% low-fat, skim, or non-fat milk [15, 32] 
2. Steamed rice and non-fried vegetables, noodles and seafood vs. fried rice, 
vegetables, noodles and seafood 
3. Lean meat: ≥90% lean, ≤10% fat; Standard meat: 80% lean, 20% fat.  
This criterion was from ChooseMyPlate [32] 
4. Healthy option (entrée):  
If nutrition information is available: it should meet all three of the following 
criteria: 
     a) ≤ 800 calories 
     b) ≤ 30% of calories from fat 
     c) If saturated fat data are available, then check to see if the items that meet 
the total fat criterion also have ≤ 10% of calories from saturated fat. 
If nutrition information is not available: record the number of entrees identified 
as “light fare,” “light,” “heart healthy,” “healthy,” sometimes designated with a 
small heart symbol [15] 
Low-sugar items [15] 
Sugar free and no extra sugar added beverages, fruit without sugar, canned fruit 
canned in 100% juice/water 
Low-sodium items  
U.S. Food and Drug Administration (FDA) criterion was used to identify the 
lower sodium: 
Salt/Sodium-Free → Less than 5 mg of sodium per serving 
Very Low Sodium → 35 mg of sodium or less per serving 
Low Sodium → 140 mg of sodium or less per serving 
Reduced Sodium → At least 25% less sodium than in the original product 
Light in Sodium or Lightly Salted → At least 50% less sodium than the regular 
product 
No-Salt-Added or Unsalted → No salt is added during processing, but not 
necessarily sodium-free.  
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=10
1.61 
Whole grain items [32] Brown rice, millet mixed rice, millet 
Healthier fresh/frozen seafood 
[3] 
Seafood rich in omega-3 fatty acids, such as salmon, trout, sardines, anchovies, 
herring, Pacific oysters, and Atlantic and Pacific mackerel, or lower in mercury, 
including clams and shrimps. Dietary Guidelines for Americans2010, USDA 
Center for Nutrition Policy and Promotion, page 63. 
Healthier beverages [15] 100% fruit juice, diet soda, sugar free beverages, tea without sugar, water 
Others  Calcium fortified soy milk 
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Results of Step 1 
Comparison between the NEMS-R and the DGA and the HEI, and taking Asian food culture into 
consideration, resulted in rice, calcium-fortified soy milk, vegetarian options, legumes and dark 
green/orange vegetables, seafood, noodles, whole grain wheat dishes, and sugar-free tea being added; 
salad bar, (baked) chips, (whole grain) bread, main dish salads, and low-carbohydrate promotions being 
removed; and diet soda was included into other healthy or low calorie beverages. Comparison between 
the NEMS-S and the HEI and the DGA, and site observation of three Asian grocery stores resulted in soy 
milk, legumes, dark green/orange vegetables, seafood, tofu, wheat flour, green tea, grains, and soy sauce 
being added; and hot dog, baked goods, and bread being removed; and ground beef, frozen foods being 
substituted for meat and poultry, flour foods, respectively.  
The instructions included in the original NEMS study were also modified accordingly – the 
protocol, which was a guideline of how to measure the restaurants and grocery stores, and the rationales 
explaining the reasons for each of the categories included in the original surveys. The additions and 
subtractions were highlighted in yellow in the preliminary modification of NEMS instruments. The 
original NEMS-R and NEMS-S surveys, protocol and rationale materials are available at 
http://www.med.upenn.edu/nems/measures.shtml#nemsr and preliminary modification of NEMS 
instruments are included in Appendix A-B, respectively. (Table 4.3 for NEMS-AR modification details; 
Table 4.4 for NEMS-AS modification details) 
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Table 4.3 Preliminary Modification of NEMS-AR (No items were replaced) 
Categories Items added Items deleted 
Signage/promotions   low-carb promotion 
Milk calcium fortified soy milk   
Main dishes/entrees 
vegetarian option main dish salads:  total # main dish 
salads, healthy options, low-fat or fat 
free salad dressings 
Grains 
rice: steamed rice, fried rice, brown 
rice, other whole grain items 
bread/100% wheat or whole grain 
bread 
other healthy or whole grain wheaten 
dishes 
 
Vegetables  
dark green/orange vegetables, 
legumes  
 salad bar  
Fats  
seafood, non-fried seafood  chips/baked chips  
noodle, non-fried noodle     
Beverages  tea without sugar  diet soda  
Facilitators & supports  
lower sodium options  children’s menu: healthy choices, 
100% fruit, milk, other  
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Table 4.4 Preliminary Modification of NEMS-AS 
Categories Items added Items deleted 
Items substitution 
New Original 
Milk  soy milk       
Fruits  
  
frozen fruits        
canned fruits       
Vegetables 
  
  
  
legumes       
dark green/orange 
vegetables 
      
frozen vegetables       
canned vegetables       
Protein foods 
seafood: rich in 
omega3 FA and lower 
in mercury; fresh and 
frozen seafood, canned 
seafood 
hot dog: fat-free, light, 
regular 
meat and poultry: 
standard/lean 
cuts/ground beef/pork, 
chicken/skinless 
chicken 
ground beef: 
lean, standard 
ground beef 
tofu frozen dinners: reduced-
fat, regular 
    
Starchy food  
wheat flour: whole 
wheat, low sodium  
flour foods: noodle, 
others (whole-wheat, 
salt added or not) 
baked goods: bagel, 
muffin, Danish: low-fat, 
regular 
  
Beverages green tea diet coke, coke     
Grain 
grain:  
whole grain: brown 
rice, oatmeal, others 
refined grain: white 
rice, others 
bread: whole grain, white 
bread 
   
Sodium & fats 
soy sauce: low sodium, 
regular 
baked chips: low-fat, 
regular 
    
 
Step 2: the Expert Panel (documents for the Expert Panel are available in Appendix A-F) 
An Institutional Review Board (IRB) application form of the Asian NEMS survey including 
research title, research summarization, Expert Panel recruitment, research procedures and other details, 
was completed by the research team (comprising Dr. Karen Chapman-Novakofski, and I – Danqian Cai, a 
Master’s student) and submitted to the IRB and approved. After approval, an Expert Panel was invited via 
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emails to review the preliminary modification of the NEMS-AR and NEMS-AS instruments to determine 
if American-only foods should be removed, American and Asian foods that should remain on the 
instrument or be added, Asian-only foods that should remain or be added, as well as comments about 
whether the foods were correctly categorized into food groups and whether the examples of foods 
aligning with the dietary guidelines were properly represented. 
The criteria for recruiting Expert Panel members were: 
Asian faculty within Food Science and Human Nutrition in the University of Illinois at Urbana-
Champaign (FSHN-UIUC) and colleagues of nutrition-related majors at other universities known to the 
Project Investigator; 
Nutrition professors and faculty or staff of Asian culture or who have worked with Asian cultures 
relative to eating behaviors;  
Have a self-identified knowledge of usual Asian foods, and be willing to review the surveys and 
comment on them within 2 weeks. 
The recruitment flyer was sent via email to Asian faculty within FSHN at UIUC and colleagues 
of nutrition-related majors at other universities known to the Project Investigator (PI). Persons responded 
in agreement that he/she would serve on an Expert Panel were sent the preliminary modification of 
NEMS-AR (Appendix A) and NEMS-AS (Appendix B) with modifications for the alignment with the 
Dietary Guidelines for Americans and the Healthy Eating Index highlighted, and instructions (Appendix 
D) on how to add or subtract food items, as well as an “Information About Letter” (Appendix C)  in lieu 
of Informed Written Consent (documents for the Expert Panel are available in Appendix A-F). According 
to our protocol, recruitment would continue until 10 people had agreed. Expert Panel members were 
asked to read the background information we provided, review the NEMS-AR and NEMS-AS surveys 
and protocols, and either write on the surveys or use the additional comments page to specify where 
changes should be made according to their professional knowledge and individual experiences. Surveys’ 
changes were sent to the PI by emails or through UIUC campus mail if they were on campus. They were 
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asked not to write their name on the survey and were advised that if they sent the modifications by email, 
to send by a WORD attachment that the PI saved and printed without the email identification and 
immediately deleted the email to minimize any identification of comments. An Expert Panel feedback 
collection was created by collecting all the comments in one Excel spreadsheet (Microsoft Excel, 2010). 
The original copies of the surveys were housed in file cabinets under the PI’s supervision. No coding was 
needed. 
Data returned to the PI was reviewed by the research team (comprising the PI – Dr. Karen 
Chapman-Novakofski, and I – Danqian Cai, a Master student). Discussions and decisions about 
recommended changes were made on these criteria: More than one panelist recommended, then adopted; 
only one recommended, examined whether recommendation already in protocol- if yes, no changes; if 
not, research team would discuss whether it was necessary to be adopted based on Table 4.1 Modification 
Criteria. Through the review and evaluation of the Expert Panel, the foods included on the surveys were 
insured to be both reflective of Asian foods and aligned with the standard eating guidelines for 
Americans. 
Results 
The recruitment took two months, and due to time limitation, we had nine members on the Expert 
Panel rather than 10. Among the 9 members, 5 Asian or Asian American faculty members were in 
Nutritional Sciences or Food Science and Human Nutrition at the UIUC, as well as 4 faculty members 
from other universities. Comments and modification data from the Expert Panel were entered into an 
Excel spreadsheet (Microsoft Excel, 2010) and reviewed by the research team. We deleted all measures 
relating price and volume for NEMS-AS, and only focused on availability. Although price can be a 
significant barrier to choosing healthy foods, foods must first be available. Price was considered a 
secondary issue to be investigated further if healthy options were available as a future direction. The 
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results of modification recommendations are showed in Table 4.5 for NEMS-AR and Table 4.6 for 
NEMS-AS. 
Modification Recommendation Results of Expert Panel 
Table 4.5 NEMS-AR 
Categories Items Added 
Items 
Deleted 
Item Substitution 
New Original 
Rice 
 
 
glutinous rice in Dim 
Sum 
 steamed white rice (white rice) steamed rice 
millet mixed rice or 
other whole grain items 
 fried white rice (fried rice) fried rice 
  steamed/fried brown rice brown rice 
Seafood 
 
  fried seafood and seafood with 
sauce 
seafood 
  fried noodle noodle 
 
Table 4.6 NEMS-AS  
Categories Items Added Items Deleted 
Item Substitutions 
New Original 
Milk 
  
  
soymilk powder mix 
(calcium fortified) 
other  enriched 
soymilk 
low-fat (skim or 1%) 
milk proportion (shelf 
space) 
healthier milk 
proportion ( shelf space) 
soymilk powder mix (non-
calcium fortified) 
  non-calcium fortified 
soymilk 
regular soymilk 
other milks   calcium fortified soy 
milk proportion (shelf 
space) 
healthier  soy milk 
proportion (shelf space) 
Frozen Fruit 
  no lipid, salt, 
sugar added 
count total # of frozen 
fruit 
healthy frozen fruit 
#/Total frozen fruit # 
Canned 
Fruit 
    count canned fruit in 
100% juice/water 
#/Total canned fruit # 
healthy canned fruit 
#/Total canned fruit # 
Fruit dried or preserved fruit       
Tofu 
   all non-fried types of 
tofu 
 soft tofu 
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 Table 4.6 (cont.) 
Vegetable 
  
legumes (beans and peas): 
kidney beans, lentils, 
chickpeas, pinto beans 
  dark green vegetables 
(green as dark as 
broccoli or darker): 
broccoli, spinach, 
romaine, collard, 
mustard greens, green 
beans 
top 10 vegetables in the 
U.S. 
    red and orange 
vegetables: tomatoes, 
carrots, sweet potatoes, 
red peppers, winter 
squash, pumpkin 
Seafood 
rich in omega-3 fatty acids 
and lower in mercury: 
salmon, trout, herring, 
sardines, anchovies, pacific 
oysters, Atlantic and Pacific 
mackerel, shrimps, clams 
  canned seafood: low 
sodium (≤140 
mg/serving) 
low sodium 
Flour 
Foods 
  wheat flour noodles: seasoning 
packet inside or not 
noodles: salt added 
frozen wheat products: 
vegetable dumplings, 
vegetable wontons, whole 
wheat steamed bread, others 
(vegetable/whole grain) 
     
Beverage 
water 
diet soda 
 tea without sugar 
tea with sugar 
green tea 
Grain rice mixes  millet oatmeal 
Sauce    sauce soy sauce 
Note: All measures of price and volume were deleted.  
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4.2 Selection of Area and Identiﬁcation and Classiﬁcation of Restaurants/Stores 
According to UIUC International Student and Scholar Services (ISSS), Champaign-Urbana and 
the university have a large Asian and Asian American population - more than 7000 international students 
and more than 1300 international faculty and staff coming from Asia (faculty family members were not 
counted, so it was underestimated) in 2012; and based on the UIUC Facts, about 4600 Asian American 
students enrolled in 2012.  
Asian restaurants serving either lunch or dinner and Asian grocery stores in/near the campus of 
UIUC were targeted. Asian restaurants were located and selected through Google Map using the key 
phrase “Asian restaurants in UIUC”, through Yelp using the key phrase “Asian restaurants” near 
Champaign and Urbana, and fieldwork, with 69 restaurant names and locations being found (Table 4.7). 
The traditional sit-down restaurants and fast restaurants were included as the major categories; those not 
open to the general public, like cafeterias within worksites, or those where you had to pay a charge just to 
enter, like clubs, and places where food was not the primary product, like food counters at drugstores, 
were excluded. Asian grocery stores were also located through Google Map using the key phrase “Asian 
stores in UIUC”, through Yelp using the key phrase “Asian stores” near Champaign and Urbana, and 
fieldwork with seven valid results (Table 4.8). In this study, ethnic groups were selected based on the 
number of restaurants rather than population among south and east Asian groups, which meant only the 
top four East and Southeast Asian ethnics’ restaurants and grocery stores which had more than three 
restaurants found in Champaign-Urbana area were targeted: Chinese, Japanese, Thai, and Korean. 
Additionally, they belong to a similar Asian diet style. For example, Indian restaurant and stores were not 
selected because their diet culture differed greatly to the East Asian, and Vietnamese restaurants were not 
selected because there were less than three Vietnamese restaurants in Champaign-Urbana based on the 
online searching results. The food outlet type “Mixed” was used for those restaurants or stores offering 
more than one food type of the above four ethnicities. 
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Table 4.7 Total Asian Restaurants Identified in Champaign-Urbana 
Asian restaurant type 
Total 
Chinese Thai Korean Japanese Mixed 
39 8 7 8 7 69 
 
Table 4.8 Total Asian Grocery Stores Identified in Champaign-Urbana 
Asian grocery store type 
Total 
Chinese Thai Korean Japanese Mixed 
1 0 5 0 1 7 
 
4.3 Evaluation of the Nutritional Environment in Asian Stores and Restaurants 
The IRB application of surveying the restaurants and stores was written and submitted to the IRB 
for approval, since manager interviews might be necessary. However, the IRB responded that this 
research could be conducted without their approval, since the research was designed to measure the issues 
of the food rather than human beings, and was therefore exempt. 
Train the raters prior to physical data collection. A training protocol was developed for 
undergraduate researchers to be trained to help in data collection, which included training session(s) with 
the NEMS protocol (Training Protocols, Appendix G-H). 
 Undergraduate students with good cumulative grade point average (GPA), great willingness and 
time availability for this study were recruited by the PI for this project. All six volunteering were trained. 
Including myself, there were seven raters (three Americans, three Chinese and one Korean student). For 
the restaurant survey, all the seven raters were involved in the rating session, because every restaurants 
had menu in English; for the grocery stores, raters were matched by ethnicity as much as possible, and 
only four Asian raters of the seven raters were involved in the rating session because some of the food 
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labels in the Asian grocery stores were not in English, and there were many fewer stores compared to 
restaurants.  
Training Process: 
a. Training in lab setting: 
  The raters all attended one meeting to review the protocol and to rate a restaurant by using a 
take-away menu. This was completed to answer questions that might arise while reading through a menu 
and to increase the likelihood that all raters would be making similar decisions when the instructions or 
menu items were ambiguous.  For the grocery store training, four Asian raters of the total seven raters 
(three Chinese raters and one Korean rater) also attended one meeting to review the protocol and to rate a 
grocery store on an online shopping website. This was completed to answer questions that might arise 
while observing the grocery stores and to increase the likelihood that all raters would be making similar 
decisions when the instructions or items in the stores were ambiguous to identify. 
b. Training during the initial observation: 
 Before raters visited the restaurants by themselves, at least one initial rating visit occurred with 
me or the PI in order to note any unusual circumstances or inconsistencies in the restaurants or menus and 
also to provide one observation of how to approach managers of restaurants for permission. Grocery store 
survey raters did not have training during the first observation, since the raters had already been trained 
during the restaurant study two months ago. A Google excel document ‘rater sigh-up sheet’ recording the 
date and the rater of accepted and rejected restaurants, was built and shared among raters and researchers 
in order to get the feedback from the raters, as well as update and share the research information and tips. 
Materials for raters in Appendix G-I: NEMS forms and protocols, Dear Store Manager Information About 
letter (NEMS restaurant /store list with restaurant/store code number, name, address, contact phone 
number and open hours (those data were collected by Google map and Yelp website, so they might be 
45 
     
 
wrong and need site visiting to ensure they are correct) were also posted in Google excel document for the 
raters, but not included in thesis considering the information privacy for the stores and restaurants. 
Research procedures 
a. Data collection  
For the Asian restaurants: Trained raters (researchers) visited each restaurant (n=69) around the 
Urbana-Champaign area. Managers were contacted for permission and given an information letter. If the 
manager declined for the store to be included, no further action with the store occurred. If they agreed, 
trained raters continued to collect the take-away menu, and conducted the site visit to finish the 
measurement form. If no paper menu was used, raters completed observations onsite based on posted 
menu boards. For some details that might not be apparent on the menus or from observation, the manager 
would be asked, such as the availability of some beverage unlisted on the menu, some unique entrée 
names (seafood delight etc.) that could not be identified by the rater. The duration of most restaurant site 
visits was 26.8±8.3 minutes (Mean ± Std. Deviation).  
For the Asian grocery stores: upon entering the premises, the raters introduced themselves to 
store managers or clerks to receive permission to assess the store, and gave them an information letter. If 
the manager agreed, trained raters (researchers) visited each store (n=7) around the Urbana-Champaign 
area to confirm the store type designation, received permission from manager, and conducted the site visit 
to finish the form. For some details that could not be determined by observation, the manager would be 
asked. The duration of most store site visit and measurement was 83.8±44.2 minutes (Mean ± Std. 
Deviation).   
Assessment of inter-rater and test–retest reliability was achieved by conducting a total of three 
complete assessments of each restaurant/store. To assess inter-rater reliability, two raters visited each 
restaurant/store independently and on the same period session. To evaluate test–retest reliability, 
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restaurants/stores were assessed again by one of the same raters within 1 month of the initial evaluation. 
(Figure 4.1 and Figure 4.2) 
 
Figure 4.1 NEMS Restaurants 
For each restaurant: 
Two different raters: rater1 and rater2  
Randomly choose one of the two raters as primary rater 
 
  
  
Data collection 
(69 Asian 
restaurants, 7 
raters) 
3. Primary raters re-rate in one month 
2. At the same observing period, rater2s 
survey accepted restaurants (based on 
the result of rater1) 
1. 69 restaurants surveyed by 
Rater1s 
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Figure 4.2 NEMS Stores 
For each grocery store: 
Two different raters: rater1 and rater2  
Randomly choose one of the two raters as primary rater 
 
Surveys from the restaurant and grocery store were kept in file cabinets under the PI’s 
supervision, with coding to indicate which rater (researcher) conducting the survey. All restaurants/stores 
were coded so no information about a particular store was available. No surveys had any person's name or 
identifiable codes. 
b. Data Analysis  
The SPSS statistical software package version 21 was used for data analysis, and it was 
completed in spring 2014. Inter-rater and test–retest reliability were assessed by percent agreement and 
Data collection 
(7 Asian grocery 
stores, 4 raters) 
3. Primary raters will re-rate in one month 
2. At the same observing period, rater2s survey 
accepted restaurants (based on the result of 
rater1) 
1. 7 grocery stores surveyed by 
Rater1s 
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Kappa coefficients as completed in previously published work with NEMS [15, 16]. The Kappa statistic 
is the most commonly used statistic method to measure the agreement between two observers [30]. Kappa 
values ˃0.80 were considered high [15, 16]. A commonly cited scale of Kappa from Viera’s paper (2005) 
was used to interpret Kappa value to different agreement levels in this study [30]. The agreement levels 
based on Kappa values are: slight agreement (Kappa value: 0.01-0.20), fair agreement (Kappa value: 
0.21-0.40), moderate agreement (Kappa value: 0.41-0.60), substantial agreement (Kappa value: 0.61-
0.80), almost perfect agreement (Kappa value: 0.81-1.00) [30]. 
Restaurant size was measured as counter service, and store size was measured by cash register 
number. Comparisons of availability by restaurant types (Chinese, Thai, Korean, Japanese and mixed 
restaurants) and categories (sit-down vs. fast-food restaurant) were made using chi-square analyses for 
dichotomous (yes/no) variables using one randomly selected record of the three copies (two surveyed at 
the same period of time, one at one month later) of survey per restaurant, as well as used in score 
comparisons. Statistical significance was set at p˂0.05. Also, the percentage available of Asian 
restaurants with healthy foods, facilitators and barriers was calculated in and collected from the Chi-
square test results. Same statistics were used for comparing of the percentages of Asian grocery stores 
with food items availability among different store types (Chinese, Korean, and mixed restaurants) using 
one randomly selected record per store.  
The scoring systems used in NEMS-AR and NEMS-AS to calculate a healthy score of Asian food 
outlets were from the original NEMS-R [16] and NEMS-S [15], respectively, and the scoring procedure 
also followed the original NEMS study because the original NEMS-R (the scoring systems were available 
at NEMS measure website http://www.med.upenn.edu/nems/materials.shtml). The only revisions were 
adding or removing some scoring items since those items were removed from or added to our modified 
form. A modification example of NEMS-AR scoring system is given in Table 4.9, with no scoring criteria 
changes. For NEMS-AR scoring system, three point values were used for most items that encouraged 
healthy nutrition environment, and -3 point value used for the barriers to nutrition environment. For 
49 
     
 
healthy options and vegetarian options, 1 point value was used for only one choice available, 2 point 
values for 2-4 choices, 3 point values for 5 or more than 5 choices available (Table 4.9 scoring system 
comparisons-right sub table). For NEMS-AS scoring system, a “YES” available of a healthier item scored 
2 points, and healthier option proportion ≥50% also got 2 points. For the available choices of some food 
items, 0, 1, 2 or 3 points was added based on the number scale of choices (Table 4.10). The score 
comparisons were tested using t-tests (for mean comparisons between two groups) and ANOVA with post 
hoc Tukey HSD (for mean comparisons among three or more groups) to determine whether significant 
differences occurred among mean scores of restaurant/store types/categories. Since there were only two 
restaurant category groups (sit-down vs. fast-food restaurant), t-tests were used for score comparisons by 
restaurant category; and ANOVA with post hoc Tukey HSD was used for the other comparisons because 
the others had more than 3 groups. 
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Table 4.9 Scoring System Comparisons [16] 
(Note: Items highlighted in the original version (left sub table) were those removed from NEMS-AR (right sub 
table); Items highlighted in NEMS-AR were those added in NEMS-AR) 
NEMS-Restaurant [NEMS-R, 2012] vs. NEMS-Asian Restaurant 
Item 
Point 
Value 
 Item 
Point 
Value 
1) Sources of Information    1) Sources of Information   
a. Site Visit: Nutritional Information 3  a. Site Visit: Nutritional Information 3 
b. Menu (Take away/ in-house): 
Nutritional Information on Menu 
3  
b. Menu (Take away/ in-house): 
Nutritional Information on Menu 
3 
c. Menu (Take away/ in-house): ID of 
healthier menu items 
2  
c. Menu (Take away/ in-house): ID of 
healthier menu items 
2 
d. Internet: Nutritional information 2  d. Internet: Nutritional information 2 
e. Internet: ID of healthier menu items 2  e. Internet: ID of healthier menu items 2 
         
2) Site Visit Observation    2) Site Visit Observation   
a. Salad Bar (not scored) 0  a.  Nutrition Info at P-O-P 3 
b. Nutrition info at P-O-P 3  
b.  Signs/banners show healthy menu 
options 
3 
c. Signs/banners show healthy menu 
options 
3  c.  Signs encourage healthy eating 3 
d. Signs encourage healthy eating 3  d.  Signs encourage unhealthy eating -3 
e. Signs encourage unhealthy eating  -3  
e.  Signs/banners encourage 
overeating 
-3 
f.  Signs/banners encourage overeating -3      
g. Vegetarian items 3  3) Menu/Site Visit   
     a.  Steamed white rice 3 
3) Menu/Site Visit    b.  Brown rice 3 
a. Baked Chips 3  c.  Millet mixed rice 3 
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Table 4.9 (cont.)     
b. Whole Grain Bread 3  d.  100% fruit juice 3 
c. 100% fruit juice 3  e.  1% low-fat, skim or non-fat milk 3 
d. 1% low-fat, skim or non-fat milk 3  f.   Calcium fortified soy milk 3 
         
4) Menu review    4) Menu review   
a. Main dishes/entrees: General healthy 
options: 
   
a. Main dishes/entrees: General 
healthy options: 
  
1 choice 1  1 choice 1 
2-4 choices 2  2-4 choices 2 
5+ choices 3  5+ choices 3 
b. Main dish salads: Healthy options    
b. Main dishes/entrees: Vegetarian 
option 
  
1 choice 1  1 choice 1 
2-4 choices 2  2-4 choices 2 
5+ choices 3  5+ choices 3 
c. Low-fat or fat free salad dressings    c. Fruit w/o added sugar 3 
1 choice 1  d.  Non-fried vegetables 3 
2 choices 2  e.  Dark green/ orange vegetables  3 
3 choices 3  f.   Legumes 3 
d. Fruit w/o added sugar 3  g.   Non-fried seafood w/out sauce 3 
e. Non-fried side of vegetables 3  h.  Non-fried noodle 3 
f. Diet Soda 3  
i.   Other healthy or whole grain 
wheaten dishes 
3 
     j. Tea without sugar 3 
5) Facilitators & Supports (Menu 
Review) 
   
k.  Other healthy or low calorie 
beverage 
3 
a/b. Nutrition information on menu or 
healthy entrées identified on menu 
3      
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Table 4.9 (cont.)     
c. Reduced size portions offered on 
menu 
3  
5) Facilitators & Supports (Menu 
Review) 
  
d. Menu notations that encourage 
healthy requests 
3  
a.  Nutrition information identified on 
menu  
3 
     b.  Lower sodium options 3 
6) Barriers (Menu Review)    c.  Healthy entrées identified on menu 3 
a. Super-sizing, large sizes encouraged -3  
d.  Reduced-size portions offered on 
menu 
3 
b. Menus discourage special requests -3  
e.  Menu notations that encourage 
healthy requests 
3 
c. All you can eat or unlimited trips -3      
     6) Barriers (Menu Review)   
7) Pricing    a. Super-sizing, large sizes encouraged -3 
a. Combo meal cheaper than individual 
items (sum + "more") 
-3  b. Menus discourage special requests -3 
b. Healthy entrees cost more than regular 
ones 
-3  c. All you can eat or unlimited trips -3 
c. Charge for shared entrée -3      
d. Smaller portion at reduced $$ 3  7) Pricing   
  Possible  
a. Combo meal cheaper than 
individual items (sum + "more") 
-3 
 Main Menu Total Points 66  
b. Healthy entrees cost more than 
regular ones 
-3 
   c. Charge for shared entrée -3 
   d. Smaller portion at reduced $$ 3 
     Possible 
    Main Menu Total Points 90 
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Table 4.10 Scoring Criteria of NEMS-AS 
Item Availability 
Point 
Value 
1) Dairy (0 to 8 points)   
Milk   
YES Low-fat/skim 2 
YES 2% milk 1 
Proportion ≥ 50% 1 
Soymilk   
YES Calcium-fortified soymilk 2 
YES Calcium-fortified soymilk powder mix 1 
Healthier soy milk/total ≥ 50% 1 
    
2) Fruit  (0 to 9 points)   
Fresh fruit   
0 varieties 0 
1-4 varieties 1 
5-9 varieties 2 
≥10 varieties 3 
Frozen fruit   
0 varieties 0 
1-4 varieties 1 
≥5 varieties 2 
Canned fruit (canned in 100%juice/water)   
0 varieties 0 
1-4 varieties 1 
≥5 varieties 2 
Healthier options/total ≥50% 1 
Dried fruit   
YES dried/preserved fruit  1 
    
3) Vegetables  (0 to 13 points)   
All fresh vegetables   
0 varieties 0 
1-4 varieties 1 
5-9 varieties 2 
≥10 varieties 3 
Dark green fresh vegetable   
 0 varieties 0 
1-4 varieties 1 
 ≥5 varieties 2 
Red and orange fresh vegetable   
 0 varieties 0 
1-4 varieties 1 
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Table 4.10 (cont.)  
 ≥5 varieties 2 
Fresh legumes   
 0 varieties 0 
1-4 varieties 1 
 ≥5 varieties 2 
Frozen vegetable   
0 varieties 0 
1-4 varieties 1 
≥5 varieties 2 
Canned vegetable (no salt added only)   
0 varieties 0 
1-4 varieties 1 
≥5 varieties 2 
    
4) Meat and Poultry  (0 to 5 points)   
YES Lean meat 2 
1-3 varieties 1 
> 3 varieties 2 
Healthier option/regular ≥ 50%  1 
    
5) Seafood  (0 to 10 points)   
Fresh and frozen seafood rich in omega-3 fatty acids and lower in mercury    
YES healthier seafood 2 
1-3 varieties 1 
> 3 varieties 2 
Healthier option/regular ≥ 50%  1 
Canned seafood (low sodium ≤140 mg/serving)   
YES healthier seafood 2 
1-3 varieties 1 
> 3 varieties 2 
Healthier option/regular ≥ 50%  1 
    
6) Tofu  (0 to 2 points)   
0 varieties 0 
1-3 varieties 1 
> 3 varieties 2 
    
7) Flour Foods (0 to 9 points)   
YES whole wheat noodle 2 
1-3 varieties 1 
> 3 varieties 2 
YES whole wheat and vegetable product 2 
1-3 varieties 1 
> 3 varieties 2 
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Table 4.10 (cont.) 
  
Healthier option/regular ≥ 50%  1 
    
8) Beverages  (0 to 6 points)   
YES 100% juice 1 
YES water 1 
YES diet soda 1 
YES sugar free tea 1 
YES other sugar free beverage 1 
Healthier option/total ≥ 50% 1 
    
9) Grain  (0 to 5 points)   
YES whole grain 2 
1-3 varieties 1 
> 3 varieties 2 
Healthier option/regular ≥ 50%  1 
    
10) Sauce  (0 to 5 points)   
YES Low sodium sauce 2 
1-3 varieties 1 
> 3 varieties 2 
Healthier option/regular ≥ 50%  1 
    
 
Possible 
Total Points 72 
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CHAPTER 5.  
RESULTS 
5.1. Nutrition environment measures survey of Asian restaurants (NEMS-AR) 
Of 69 Asian restaurants (Chinese, Thai, Korean, Japanese and mix restaurants) searched from 
Google map and Yelp, nine were no longer in business, 19 refused because their managers did not want 
their restaurants to be surveyed or their managers were out of the office, and one restaurant declined only 
for the second rater session because it would be closed for reconstruction that next week but would still 
able to be surveyed one month later (Figure 5.1). Therefore, 41 agreed to be surveyed at least once, 
among which 39 were surveyed 3 times (two surveys of the first round survey by two different raters-
rater1 and rater2, at the same period, one survey of the rerate session), one was surveyed for rater1 and 
rater2 sessions, and one was surveyed for rater1 and rerate session. The distribution of the 41 surveyed 
Asian restaurants by restaurant type and category is provided in Table 5.1. 
Figure 5.1 Observation summaries of NEMS-AR 
 
  
Initial identification results from Google map and 
Yelp website: 
69 Asian restaurants were searched for the first round 
of survey 
19 restaurants rejected to be 
surveyed during rater1 session 
1 restaurant rejected to be surveyed 
only during rater2 session 
41 restaurants were available for second round survey 
- rerate session 
1 restaurant rejected to be surveyed 
for rerate session 
Results: 
39 restaurants surveyed for three times 
2 restaurants surveyed for two times 
0 restaurants surveyed only one time 
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Table 5.1 Distribution of Asian Restaurants Evaluated in Champaign-Urbana 
  
Restaurant type 
Total Chinese Thai Korean Japanese Mixed 
Restaurant  
category 
Sit-down 
restaurant 
19 5 4 5 3 36 
Fast-food 
restaurant 
2 1 0 2 0 5 
Total 21 6 4 7 3 41 
Sit-down restaurants are restaurants that offer full table service by wait staff, who take your order at the table (Appendix G). 
Fast food restaurants are characterized by minimal service and by food that is supplied quickly after ordering. Food purchased may or may not be 
eaten quickly as well. Food is commonly cooked in bulk in advance and kept hot, or reheated to order (Appendix G), buffet is not included in fast 
food restaurants. 
Reliability  
In order to evaluate how well raters agreed on a particular survey item, the percent agreement 
among the three surveys was calculated on items 10-24 (Table 5.2), as these were the items most 
reflective of a healthy environment. Concerning the percent agreement among raters, among the 43 
dichotomous (Yes/No) variables about the food availability, facilitators and barriers of healthy eating 
(Table 5.2), 33 questions had percent agreement larger than 75%, and 10 from 41.5%-73.2%. Among the 
10 low-percent agreement items, 6 were newly added items, while the lowest two items (non-fried 
vegetables (without sauce) (46.3%) and combo meal cost less (41.5%)) were old items kept from the 
original NEMS survey. Observers had difficulty with consistent identifying non-fried vegetables, seafood 
without sauce or combo meal price comparisons as well as counting the number of menu options. 
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Table 5.2 Percent Agreement for Items 10-24 
Item categories 
Percent (%) 
agreement 
10) Signage/Promotions  
      a. Is nutrition information posted near point-of-purchase, or available in 
a brochure? 
92.7 
      b. Do signs/table tents/displays highlight healthy menu options? 82.9 
      c. Do signs/table tents/displays encourage healthy eating? 92.7 
      d. Do signs/table tents/displays encourage unhealthy eating? 100.0 
      e. Do signs/table tents/displays encourage overeating 
(All-you-can-eat, super-size, jumbo, grande, supreme, king size, feast 
descriptors on menu or signage)? 
78.0 
      f. Other?   87.8 
Menu Review/Site visit  
11) a. Steamed white rice (white rice) 90.2 
      b. Fried white rice (fried rice) 90.2 
      c. Steamed/fried brown rice 82.9 
      d. Glutinous rice in Dim Sum 82.9 
      e. Millet mixed rice 
Or Other whole grain items? 
85.4 
12) 100% fruit juice 65.9 
13) a. 1% Low-fat, skim, or non-fat milk 92.7 
      b. Calcium fortified soy milk 95.1 
14) Main Dishes/Entrees (general):  
      b. Healthy options 80.5 
      c. Vegetarian option 90.2 
Menu Item Specifics  
15) Fruit (w/out added sugar) 75.6 
16) a. Non-fried vegetables (w/out added sauce) 46.3 
      b. Dark green/ orange vegetables 68.3 
      c. Legumes 51.2 
17) a. Fried seafood and seafood with sauce 85.4 
      b. Non-fried seafood w/out sauce 56.1 
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Table 5.2 (cont.)  
18) a. Fried Noodle 73.2 
      b. Non-fried noodle 58.5 
19) Other healthy or whole grain wheaten dishes 90.2 
20) Tea without sugar 73.2 
21) Other healthy or low calorie beverage? 75.6 
22) Facilitators & Supports  
      a. Nutrition information on menu (paper or posted menu) 95.1 
      b. Lower sodium options 90.2 
      c. Healthy entrees identified on menu 80.5 
      d. Reduced-size portions offered on menu 61.0 
      e. Menu notations that encourage healthy requests 95.1 
      f. Other?  95.1 
23) Barriers  
      a. Large portion sizes encouraged? 
Super-size items on menu 
82.9 
      b. Menu notations that discourage special requests (e.g., No 
substitutions or charge for substitutions) 
92.7 
      c. All-you-can-eat or "unlimited trips" 90.2 
      d. Other?   92.7 
24) Pricing  
      a. Sum of individual items compared to combo meal 41.5 
      b. Healthy entrees compared to regular ones 78.0 
      c. Charge for shared entree? 100.0 
      d. Smaller portion compared to regular portion 78.0 
      e. Other additional pricing incentives? 100.0 
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Inter-rater and test–retest reliability were tested for most NEMS-AR items of each restaurant 
using Kappa statistics, and the Kappa values are provided in Table 5.3. Kappa values were converted to 
agreement levels based on the Kappa conversion table [1]; reliability summarization is in Table 5.4 and 
Figure 5.2. Although inter-rater Kappa values were not consistently high and they had a large range from 
0.22-0.75, they were acceptable. Most restaurants (80.5%) had moderate agreement (22 restaurants over 
total 41 restaurants) and substantial agreement (11 restaurants over total 41 restaurants); no restaurant was 
of almost perfect agreement and slight agreement (Table 5.4 and Figure 5.2) [1]. Test-retest Kappa values 
were not high but they were acceptable, although 2 of 39 restaurants were almost perfect agreement. 
Twenty-six restaurants were substantial agreement, and 9 were moderate agreement.  
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Table 5.3 Reliability of NEMS-AR by restaurants (item 9-24) 
 Inter-rater reliability Test-retest reliability 
Restaurants  ID Kappa p Kappa p 
2 0.265 <0.001 0.280 <0.001 
3 0.492 <0.001 0.583 <0.001 
4 0.754 <0.001 0.829 <0.001 
5 0.584 <0.001 0.704 <0.001 
6 0.631 <0.001 0.729 <0.001 
7 0.426 <0.001 0.693 <0.001 
8 0.46 <0.001 0.651 <0.001 
11 0.43 <0.001 0.608 <0.001 
12 0.383 <0.001 0.655 <0.001 
13 0.655 <0.001 0.495 <0.001 
14 0.454 <0.001 0.763 <0.001 
15 0.494 <0.001 0.811 <0.001 
17 0.494 <0.001 0.747 <0.001 
20 0.715 <0.001 0.740 <0.001 
25 0.726 <0.001 0.778 <0.001 
26 0.644 <0.001 0.675 <0.001 
27 0.633 <0.001 0.749 <0.001 
28 0.472 <0.001 0.662 <0.001 
29 0.409 <0.001 0.646 <0.001 
31 0.703 <0.001 0.617 <0.001 
32 0.671 <0.001 0.739 <0.001 
34 0.421 <0.001 0.764 <0.001 
43 0.736 <0.001 0.645 <0.001 
44 0.455 <0.001 0.707 <0.001 
45 0.485 <0.001 0.655 <0.001 
46 0.521 <0.001 0.716 <0.001 
47 0.372 <0.001 0.604 <0.001 
48 0.569 <0.001 0.616 <0.001 
50 0.532 <0.001 0.767 <0.001 
53 0.443 <0.001 0.464 <0.001 
54 0.476 <0.001 0.596 <0.001 
55 0.551 <0.001 0.395 <0.001 
56 0.253 <0.001 / / 
57 0.479 <0.001 0.596 <0.001 
58 0.223 <0.002 0.471 <0.001 
62 0.586 <0.001 0.584 <0.001 
63 / / 0.564 <0.001 
64 0.519 <0.001 0.630 <0.001 
66 0.606 <0.001 0.697 <0.001 
68 0.594 <0.001 0.592 <0.001 
“/” indicates no available data to calculate Kappa value because of the lack of one rerate or inter-rater survey. 
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Table 5.4 Interpretation of Kappa [31] and Reliability Summaries (items 9-24)  
Agreement levels (Kappa value) 
Inter-rater reliability 
(# of restaurants) 
Test-retest reliability 
(# of restaurants) 
Less than chance agreement (<0) 0 0 
Slight (0.01-0.20)  0 0 
Fair (0.21-0.40)  6 2 
Moderate (0.41-0.60)  22 9 
Substantial (0.61-0.80)  11 26 
Almost perfect (0.81-1.00)  0 2 
Total restaurants  39 39 
Figure 5.2 Reliability Distribution (item 9-24)  
 
Scores summaries and comparisons 
With a possible total score range from -24 to 90, the 41 Asian restaurants had a wide range of 
scores from 3 to 52 (mean score 23.9, median 21.0, standard deviation 10.7. 25th percentile score 18.0, 
75
th
 percentile 30.0).  
Compared to sit-down Asian restaurants (36), the number of fast food Asian restaurants (5) was 
much smaller. The comparison of Asian restaurant construct scores by restaurant category resulted in 
significant differences being found in NEMS-AR total score and sub scores of healthy menu item 
specifics and healthy beverage between sit down restaurant and fast food restaurant; no significant 
differences were found in sub scores of healthy entrees general, facilitators of healthy eating, barriers to 
healthy eating and price strategies (Table 5.5). In addition, sit-down restaurants (25.19±9.40) scored much 
higher than fast food restaurants (14.20±15.09). Therefore, healthy menu item specifics and beverages 
were the primary factors contributing to the difference of total score by restaurant category.  
0 0 
6 
2 
22 
9 
11 
26 
0 
2 
Inter-rater Test-retest
Slight (0.01-0.20)
Fair (0.21-0.40)
Moderate (0.41-0.60)
Substantial (0.61-0.80)
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Table 5.5 Comparison of Asian Restaurant Construct Scores by Restaurant Category 
   Restaurant category  
Score 
constructs 
All restaurants 
combined (n=41) 
Sit down (n=36) Fast food (n=5)  
Mean SD Mean SD Mean SD P value
┼
 
Total Score  
(-24-90) 
23.85 10.65 25.19 9.40 14.20 15.09 <0.029 
Healthy 
Entrees 
General (0-6)
*
 
2.20 2.17 2.36 2.19 1.00 1.73 NS 
Healthy Menu 
Item Specifics 
(0-30)
§
 
13.02 4.63 13.83 4.20 7.20 3.42 <0.002 
Healthy 
Beverages  
(0-12)
¶
 
6.00 2.51 6.50 2.09 2.40 2.51 <0.001 
Facilitators of 
Healthy Eating 
(0-39)
ǁ
 
3.88 6.66 3.67 5.80 5.40 12.07 NS 
Barriers to 
Healthy Eating 
(-15-0)
ǂ
 
-0.59 1.38 -0.50 1.13 -1.20 2.68 NS 
Price (-9-3)
**
 -0.66 1.84 -0.67 1.91 -0.60 1.34 NS 
┼ P value: T-Test main effects significance level comparing scores by restaurant type. 
NS: not significantly different 
* Healthy Entrees General (main dishes, vegetarian options; possible score range=0-6). 
§ Healthy Menu Item Specifics (no-added sugar fruit, non-fried vegetables, dark green/ orange vegetables, legumes, non-fried seafood w/out 
sauce, non-fried noodle, other healthy or whole grain wheaten dishes, steamed white rice, brown rice, millet mixed rice; possible score range=0-
30). 
¶ Healthy Beverages (100 % fruit juice, low- and non-fat milk, calcium fortified soy milk, tea without sugar, other healthy or low calorie beverage; 
possible score range=0-12). 
ǁ Facilitators of Healthy Eating (nutrition information available, signs encouraging healthy choices, reduced-size portions offered, lower sodium 
options; possible score range=0-39). 
ǂ Barriers to Healthy Eating (signs encouraging unhealthy eating (e.g. high-fat sides), signs encouraging overeating (e.g. super-size portions), 
large portion sizes, all-you-can-eat; possible score range=-15-0). 
** Price (combo meals (e.g. sandwich, side and drink), healthy foods cost more, charge to share, reduced costs less; possible score range=-9-3). 
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Most of the Asian restaurants surveyed were Chinese restaurants (21), and the other four types 
were only of 3 to 7 restaurants. There were no significant differences in total score and sub scores by 
restaurant type, except sub score of healthy entrée (p<0.000) which was consist of menu identified 
healthy entrée and vegetarian option availability. From the post hoc Tukey HSD, significant results of 
comparing healthy entrees general scores by restaurant type, significant differences were only found 
between Chinese and other four type restaurants, respectively (Table 5.6).  
 
Table 5.6 Comparison of Asian Restaurant Construct Scores by Restaurant Type 
 
a, b Mean values within a row with unlike superscript letters were significantly different as determined by Tukey HSB post hoc tests (P<0.05).  
┼ P value: Oneway ANOVA main effects significance level comparing scores by restaurant type; NS: not significantly different 
* Healthy Entrees General (main dishes, vegetarian options; possible score range=0-6). 
§ Healthy Menu Item Specifics (no-added sugar fruit, non-fried vegetables, dark green/ orange vegetables, legumes, non-fried seafood w/out 
sauce, non-fried noodle, other healthy or whole grain wheaten dishes, steamed white rice, brown rice, millet mixed rice; possible score range=0-
30). 
¶ Healthy Beverages (100 % fruit juice, low- and non-fat milk, calcium fortified soy milk, tea without sugar, other healthy or low calorie beverage; 
possible score range=0-12). 
ǁ Facilitators of Healthy Eating (nutrition information available, signs encouraging healthy choices, reduced-size portions offered, lower sodium 
options; possible score range=0-39). 
ǂ Barriers to Healthy Eating (signs encouraging unhealthy eating (e.g. high-fat sides), signs encouraging overeating (e.g. super-size portions), 
large portion sizes, all-you-can-eat; possible score range=-15-0). 
** Price (combo meals (e.g. sandwich, side and drink), healthy foods cost more, charge to share, reduced costs less; possible score range=-9-3). 
 
Restaurant type 
 
Score 
constructs 
Chinese 
(n=21) 
Thai (n=6) Korean (n=4) 
Japanese 
(n=7) 
Mixed (n=3) 
 
Mean SD Mean SD Mean SD Mean SD Mean SD P value
┼
 
Total score  
(-24-90) 
27.57 9.80 15.00 7.59 20.25 1.50 20.57 8.38 28.00 21.93 NS 
Healthy 
Entrees 
General (0-
6)
*
 
3.90
a
 1.48 0.00
b
 0.00 0.00
b
 0.00 0.43
b
 1.13 1.67
b
 1.53 <0.000 
Healthy 
Menu Item 
Specifics 
(0-30)
§
 
13.43 4.09 10.00 4.90 12.00 4.24 15.00 6.24 13.00 3.46 NS 
Healthy 
Beverages  
(0-12)
¶
 
5.86 2.59 5.00 3.10 6.75 1.50 6.86 2.27 6.00 3.00 NS 
Facilitators 
of Healthy 
Eating (0-
39)
ǁ
 
6.10 7.23 0.00 0.00 2.25 4.50 0.00 0.00 7.33 12.70 NS 
Barriers to 
Healthy 
Eating (-
15-0)
ǂ
 
-0.86 1.68 0.00 0.00 -0.75 1.50 -0.43 1.13 0.00 0.00 NS 
Price (-9-
3)
**
 
-0.86 1.93 0.00 0.00 0.00 0.00 -1.29 2.36 0.00 3.00 NS 
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Availability  
Table 5.7 shows the detailed percentages of healthy entrée general, menu item specifics, healthy 
beverages, facilitators and barriers of healthy eating, price strategies and sources of nutrition information 
at each type, each category and of  all restaurants. There were no significant differences between sit-down 
and fast food restaurants of healthy entrée general, most menu item specifics, most healthy beverages, all 
the facilitators of healthy eating, most barriers to healthy eating, all price strategies and most information 
sources. Significantly more sit-down restaurants offered non-fried seafood without sauce (61.1% vs. 0.0%, 
p<<0.011), non-fried noodles (69.4% vs. 20.0%, p<<0.032), tea without sugar (88.9% vs. 20.0%, 
p<<0.001) than fast food restaurants, and significantly more fast food restaurants offered or encouraged 
large portion sizes  (40.0% vs. 2.8%, p<0.003), signs encouraging overeating, and nutrition information 
from internet (40.0% vs. 5.4%) than sit-down restaurants. Similarly, no significant differences were found 
among restaurant types of the availability of most variables. A significantly larger percentage of Chinese 
restaurants had healthy entrée options (e.g. diet menu) identified on the menu and combo options on the 
menu than the other four types. However, since Chinese restaurants (51.2% of all surveyed restaurants) 
surveyed in this study were much more numerous than the others (7.3%-17.1%), results comparing across 
different types (ethnics) may be biased. 
Concerning the percent availability for all restaurants, all restaurants had vegetarian entrées; most 
restaurants offered dark green/orange vegetables (80.5%), but few restaurants offered legumes (24.4%) 
and non-sugar-added fruit (12.2%); most offered steamed and fried white rice (both were 90.2%), but no 
brown rice (26.8%); most had tea without sugar (80.5%) and other healthy or low calorie beverage 
(85.4%), but little of 100% juice (24.4%), low fat milk (4.9%); few restaurants had healthy options 
(22.0%), low sodium options (0.0%), and signage promoting healthy eating or facilitators (8 questions, 0-
26.8%), and barriers to healthy eating (5 questions, 0-7.3%). Most restaurants had both fried seafood 
(92.7%) and non-fried seafood without sauce, as well as fried (85.4%) and non-fried noodles (63.4%), and 
more had fried food than non-fried.  
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The healthier food availability and facilitators and barriers to healthy eating surveyed in the Asian 
restaurants differed significantly from the Dietary Guidelines of Americans (DGA, 2010) [2] and the 
Healthy Eating Index (HEI, 2010) [3] on some items. That means it is difficult to order foods in most 
Asian restaurants and grocery stores that meet the Dietary Guidelines of Americans and the Healthy 
Eating Index. In this study, the cut-off point for agree or disagree with the DGA/HEI was set at 75% (For 
a healthy item, if less than 75% of restaurants offered, it was said to disagree with the DGA/HEI, if more 
than 75%, it meant agree; for an unhealthy item, if more than 75% of restaurants offered, it was said to 
disagree with the DGA/HEI). For example, only 12.2% restaurants offered no-added sugar fruit, most 
restaurants (90.2%) offered steamed and fried white rice, but only 26.8% of restaurants offered brown rice 
and other whole grain products, and no restaurant had low sodium options. Low fat milk was available in 
4.9% of Asian restaurants, 100% fruit juice was available in only 24.4% of restaurants. More restaurants 
had fried food than non-fried (e.g. noodle, vegetable and seafood). (Table 5.7) 
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Table 5.7 Availability of Asian Restaurants Constructs by Restaurant Category and Type  
 
All 
restaurants 
combined 
(n=41) 
Restaurant category Restaurant type 
Restaurant 
environment 
construct 
Sit 
down 
(n=36) 
Fast 
food 
(n=5) 
P 
value* 
Chinese 
(n=21) 
Thai 
(n=6) 
Korean 
(n=4) 
Japanese 
(n=7) 
Mixed 
(n=3) 
P 
value* 
 
% Available 
Healthy 
Entrées 
General 
          
Healthy 
options 
22.0 22.2 20.0 NS 42.9 0.0 0.0 0.0 0.0 <0.027 
Vegetarian 
options 
100.0 100.0 100.0 / 100.0 100.0 100.0 100.0 100.0 / 
Menu Item 
Specifics           
No-added 
sugar fruit 
12.2 13.9 0.0 NS 14.3 33.3 0.0 0.0 0.0 NS 
Non-fried 
vegetables 
56.1 58.3 40.0 NS 66.7 33.3 25.0 71.4 33.3 NS 
Dark green/ 
orange 
vegetables 
80.5 83.3 60.0 NS 95.2 66.7 25.0 71.4 100.0 <0.014 
Legumes 24.4 25.0 20.0 NS 23.8 0.0 25.0 42.9 33.3 NS 
Fried seafood 
(sauce or not) 
92.7 97.2 60.0 <0.003 95.2 100.0 100.0 85.7 66.7 NS 
Non-fried 
seafood 
w/out sauce 
53.7 61.1 0.0 <0.011 57.1 0.0 50.0 71.4 100.0 <0.033 
Fried noodle 85.4 94.4 20.0 <0.000 90.5 83.3 100.0 57.1 100.0 NS 
Non-fried 
noodle 
63.4 69.4 20.0 <0.032 66.7 50.0 25.0 85.7 66.7 NS 
Other healthy 
or whole 
grain 
wheaten 
dishes 
9.8 11.1 0.0 NS 0.0 0.0 25.0 28.6 33.3 NS 
Steamed 
white rice 
90.2 91.7 80.0 NS 95.2 100.0 100.0 85.7 33.3 <0.012 
Fried white 
rice 
90.2 91.7 80.0 NS 100.0 100.0 75.0 85.7 33.3 <0.005 
Brown rice 26.8 25.0 40.0 NS 23.8 16.7 0.0 57.1 33.3 NS 
Millet mixed 
rice 
2.4 2.8 0.0 NS 0.0 0.0 25.0 0.0 0.0 <0.0502 
Healthy 
Beverages           
100 % fruit 
juice 
24.4 27.8 0.0 NS 23.8 16.7 25.0 42.9 0.0 NS 
Low- and 
non-fat milk 
4.9 5.6 0.0 NS 4.8 0.0 0.0 0.0 33.3 NS 
Calcium 
fortified soy 
milk 
2.4 2.8 0.0 NS 4.8 0.0 0.0 0.0 0.0 NS 
Tea without 
sugar 
80.5 88.9 20.0 <0.001 81.0 50.0 100.0 85.7 100.0 NS 
Other healthy 
or low calorie 
beverage 
85.4 88.9 60.0 NS 81.0 83.3 100.0 100.0 66.7 NS 
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Table 5.7 (cont.) 
 
Facilitators 
of Healthy 
Eating 
          
Nutrition 
info. on 
menu 
9.8 8.3 20.0 NS 14.3 0.0 0.0 0.0 33.3 NS 
Lower 
sodium 
options 
0.0 0.0 0.0 / 0.0 0.0 0.0 0.0 0.0 / 
Healthy 
entrée ID on 
menu 
22.0 22.2 20.0 NS 42.9 0.0 0.0 0.0 0.0 <0.027 
Reduced-size 
portions 
offered 
26.8 27.8 20.0 NS 42.9 0.0 25.0 0.0 33.3 NS 
Menu 
notations 
encourage 
healthy 
requests 
0.0 0.0 0.0 / 0.0 0.0 0.0 0.0 0.0 / 
Nutrition info 
at P-O-P 
4.9 2.8 20.0 NS 4.8 0.0 0.0 0.0 33.3 NS 
Signs/banner
s: healthy 
menu options 
9.8 11.1 0.0 NS 9.5 0.0 25.0 0.0 33.3 NS 
Signs 
encourage 
healthy 
eating 
7.3 5.6 20.0 NS 9.5 0.0 25.0 0.0 0.0 NS 
Barriers to 
Healthy 
Eating 
          
Large portion 
sizes 
encouraged 
7.3 2.8 40.0 <0.003 9.5 0.0 0.0 14.3 0.0 NS 
Special 
requests 
discouraged 
2.4 2.8 0.0 NS 4.8 0.0 0.0 0.0 0.0 NS 
All-you-can-
eat  
7.3 8.3 0.0 NS 9.5 0.0 0.0 14.3 0.0 NS 
Signs 
encouraging 
unhealthy 
eating 
0.0 0.0 0.0 / 0.0 0.0 0.0 0.0 0.0 / 
Signs 
encouraging 
overeating 
7.3 2.8 40.0 <0.003 4.8 0.0 25.0 14.3 0.0 NS 
Price 
          
Combo meals 
cost less 
43.9 41.7 60.0 NS 66.7 0.0 0.0 42.9 33.3 <0.035 
Healthy 
foods cost 
more 
2.4 2.8 0.0 NS 0.0 0.0 0.0 14.3 0.0 NS 
Charge to 
share entrée 
0.0 0.0 0.0 / 0.0 0.0 0.0 0.0 0.0 / 
Reduced 
costs less 
17.1 16.7 20.0 NS 28.6 0.0 0.0 0.0 33.3 NS 
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Table 5.7 (cont) 
 
Sources of 
Information           
Site visit: 
nutrition info. 
9.8 8.3 20.0 NS 14.3 0.0 0.0 0.0 33.3 NS 
Menu: 
nutrition info. 
9.8 8.3 20.0 NS 14.3 0.0 0.0 0.0 33.3 NS 
Menu: ID of 
healthier 
menu items 
22.0 22.2 20.0 NS 42.9 0.0 0.0 0.0 0.0 <0.027 
Internet:  
nutrition info. 
9.8 5.6 40.0 <0.016 9.5 0.0 0.0 14.3 33.3 NS 
Internet: ID 
of healthier 
menu items 
14.6 13.9 20.0 NS 23.8 0.0 0.0 0.0 33.3 NS 
Note: “/” indicates no statistics were computed; “info.” Is short for information; “P-O-P” is short for point-of-purchase.  
* P values: Chi-square main effects significance level comparing availability by restaurant category and restaurant type. 
NS: not significantly different. 
Items in red are results of Asian restaurant study that differ from the recommendations in DGA and HEI. 
Items in green are results of Asian restaurant study that agree with the recommendations in DGA and HEI. 
70.7% of Asian restaurants have their own websites; separately 60% (3 of 5) of fast food restaurants and 72.2% (26 of 36) of sit-down restaurants 
have websites. 
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5.2. Nutrition environment measures survey of Asian grocery stores (NEMS-AS) 
A total of 7 Asian grocery stores (Chinese, Thai, Korean, Japanese and mixed restaurants) in 
Champaign-Urbana were found by searching with Google map and Yelp. Of those, two refused during the 
first observation rater1 session because the owners did not want their stores to be surveyed, and one store 
declined for the rater2 session without a specific reason. As a result, 4 stores were surveyed the whole 
three times, and one store only surveyed once (Table 5.8). Two of the four stores were Korean grocery 
stores, one was Chinese, and one was a mixed Asian grocery store. All these stores were of similar size 
since the cash register number  was similar (2 cash registers in 3 stores, and one cash register available in 
the left one store) among stores. 
Table 5.8 Observation Summaries of NEMS-AS 
Asian grocery 
store ID 
Store type 
First round survey 
Rerate session 
Rater1 session Reter2 session 
1 Korean accepted accepted accepted 
2 Chinese accepted accepted accepted 
3 Korean × /  
4 Korean × /  
5 Mixed accepted accepted accepted 
6 Korean accepted × / 
7 Korean accepted accepted accepted 
“/” indicates that the grocery store were not included for that session. 
“×” indicates that the grocery store rejected to be surveyed. 
Reliability  
Although there were only 4 stores, the percent agreement among the raters was still calculated on 
measures 1-10 (74 dichotomous (Yes/No) items were included) for availability and healthier option 
proportions (Table 5.9), as these were the items most reflective of a healthy environment, to evaluate how 
well raters agreed on a particular survey item. Most items (64.9% of all items in Table 5.9) measuring 
dairy, fruit, vegetable, meat and poultry, seafood, beverage and grain had percent agreements larger than 
75%. The percentage agreement of low sodium (≤140 mg/serving) sauce availability was 50%, as well as 
most vegetable flour food measures. 
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Table 5.9 Percent Agreement of Measures 1-10 in NEMS-AS 
Measures Item categories Percent (%) agreement 
1. Dairy Low-fat (skim or 1%) 100.0 
 
2% milk 100.0 
 
Whole milk 75.0 
 
Calcium-fortified soymilk 50.0 
 
Non calcium fortified soymilk 100.0 
 
Soymilk powder mix (calcium fortified) 100.0 
 
Soymilk powder mix (non-calcium fortified) 75.0 
 
Other milks 25.0 
2. Fruit apple 100.0 
 
banana 100.0 
 
pear 75.0 
 
fresh fruits availability 100.0 
 
frozen fruits availability 50.0 
 
canned fruit in 100% juice/water availability 66.7 
 
dried fruits availability 66.7 
3. Vegetable 1. Broccoli and Chinese broccoli 75.0 
 
2. Spinach 75.0 
 
3. Romaine 50.0 
 
4. Collard 100.0 
 
5. mustard greens 75.0 
 
6. Green beans 75.0 
 
Dark green availability 100.0 
 
1. Tomatoes 75.0 
 
2. Carrots 100.0 
 
3. Sweet potatoes 100.0 
 
4. Red peppers 75.0 
 
5. Winter squash 75.0 
 
6. Pumpkin 75.0 
 
Orange vegetables availability 100.0 
 
1. Kidney beans 25.0 
 
2. Lentils 50.0 
 
3. Chickpeas 50.0 
 
4. Pinto beans 25.0 
 
Legumes availability 50.0 
 
Frozen Vegetable availability 50.0 
 
Canned Vegetable availability 25.0 
4. Meat and poultry 1. Lean cuts of beef 75.0 
 
2. Lean ground beef 100.0 
 
3. Lean cuts of pork 100.0 
 
4. Lean ground pork 75.0 
 
5. Skinless chicken 100.0 
 
6. Chicken 75.0 
 
1. Standard beef 100.0 
 
2. Standard ground beef 100.0 
 
3. Standard pork 100.0 
 
4. Standard ground pork 100.0 
5. Seafood  1. Salmon 75.0 
 
2. Trout 75.0 
 
3. Herring 50.0 
 
4. Sardines 100.0 
 
5. Anchovies 50.0 
 
6. Pacific oysters 75.0 
 
7. Atlantic and Pacific mackerel 100.0 
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Inter-rater and test–retest reliability were tested on measures 1-10 of each Asian grocery store 
using Kappa statistics, and the Kappa values are provided in Table 5.10. Inter-rater Kappa values of two 
stores were of moderate agreement and the other two of substantial agreement. Test-retest Kappa values 
were relatively higher than inter-rater reliability, with one store of moderate agreement, one of substantial 
agreement and the other two of almost perfect agreement.  
Table 5.10 Reliability of NEMS-AR by Asian Grocery Stores (measure 1-10) 
Scores summaries and comparisons 
With a possible total score range from 0 to 72, the 4 Asian grocery stores had a range of scores 
from 19 to 47 (mean score 32.5, median 32.0, standard deviation 11.6, 25th percentile score 21.75, 75
th
 
percentile 43.75).  
Table 5.9 (cont) 
 
 
8. Shrimps 100.0 
 
9. Clams 100.0 
 
 Healthier options (low sodium ≤140 mg/serving) 50.0 
6. Tofu Tofu availability 100.0 
7. Flour food 1. Vegetable dumplings 0.0 
 
2. Vegetable wontons 50 
 
3. Whole wheat steamed bread 50 
 
4. Others (vegetable/whole grain) 50 
8. Beverage 100% Juice availability 50 
 
Water 50 
 
Diet soda 75 
 
Tea without sugar 100 
 
Tea with sugar 100 
 
Other sugar free beverages 75 
9. Grain 1. Brown rice 75 
 
2. Millet 75 
 
3. Others: 25 
 
1. White rice 100 
 
2. Others: 50 
 
Rice mixes 50 
10. Sauce low sodium (≤140 mg/serving) sauce availability 50 
 Inter-rater reliability Test-retest reliability 
Restaurants  ID Kappa p Kappa p 
1 0.562 <0.001 0.538 <0.001 
2 0.468 <0.001 0.933 <0.001 
5 0.683 <0.001 0.685 <0.001 
7 0.651 <0.001 0.953 <0.001 
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The sample size (n<3) of each type of grocery store was too small for post hoc Turkey HSD 
statistic, and although a one-way ANOVA statistic comparing all the four stores was able to be run, the 
statistic results were not reliable due to the small size (n=4). The construct scores were calculated for each 
Asian grocery store (Table 5.11). By comparing score constructs, the sub-score of vegetables accounted 
for most of the scores, while dairy was almost of none of the score.  
Table 5.11 Asian Grocery Store Construct Scores 
 
Asian grocery store type 
Score constructs 
All stores 
combine
d (n=4) 
Chinese 
(n=1) 
Korean 
(n=2) 
Mixed 
(n=1) 
  
Store1 Store2 
 
Total score (0-72) 32.5 47 30 19 34 
1) Dairy (0-8)
*
 0.8 0 0 3 0 
2) Fruit (0-9)
┼
 3.8 4 3 3 5 
3) Vegetable (0-13)
ǂ
 6.0 11 10 0 3 
4) Meat and Poultry (0-5)
ǁ
 3.0 4 3 0 5 
5) Seafood (0-10)
¶
 3.8 7 4 4 0 
6) Tofu (0-2)
§
 1.3 2 2 1 0 
7) Flour Foods (0-9)
**
 5.3 8 3 2 8 
8) Beverages (0-6)
┼┼
 2.5 2 1 2 5 
9) Grain (0-5)
ǂǂ
 4.3 5 4 4 4 
10) Sauce (0-5)
§§
 2.0 4 0 0 4 
* Dairy (milk, soymilk; possible score range=0-8). 
┼ Fruit (fresh fruit, frozen fruit, canned fruit (canned in 100%juice/water), dried/preserved fruit; possible score range=0-9). 
ǂ Vegetable (fresh vegetable (dark green fresh vegetable, red and orange fresh vegetable, legumes), frozen vegetable, canned vegetable (no salt 
added only); possible score range=0-13). 
ǁ Meat and Poultry (lean beef and pork, skinless chicken; possible score range=0-5). 
¶ Seafood (fresh and Frozen Seafood Rich in omega-3 fatty acids, canned seafood (Low sodium ≤140 mg/serving); possible score range=0-10). 
§ Tofu (possible score range=0-2). 
** Flour Foods (whole wheat noodle, whole wheat and vegetable product; possible score range=0-9). 
┼┼
 Beverages (100% juice, water, diet soda, sugar free tea, other sugar free beverage; ; possible score range=0-6). 
ǂǂ Grain (whole grain; possible score range=0-5). 
§§ Sauce (low sodium sauce; possible score range=0-5). 
Availability  
Table 5.12 shows the detailed percentages of measures of dairy, fruit, vegetable, meat and poultry, 
seafood, tofu, flour foods, beverages, grain, and sauce at each Asian grocery store and all stores combined. 
The small sample size precludes a conclusion being drawn for a statistical test.  
Concerning the percent availability for all the four Asian grocery stores, one store offered low-fat 
milk, none of the stores offered calcium-fortified soymilk. All stores except the mixed store had fresh 
fruit, among which bananas and pears were mostly offered, and then apples and persimmons. Most stores 
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offered canned fruit (in 100% juice/water, 75.0%) and dried fruits (75.0%). Except for the mixed store not 
selling vegetables, the other two store types sold dark green and red/orange vegetables and legumes, and 
all store types had frozen and canned vegetables rather than fresh vegetables. No store offered lean meat, 
some had skinless chicken and standard meat (not lean or no nutrient fact labeled to identify). Most stores 
had healthier fresh/frozen seafood (recommended in the DGA (2010), as rich in omega-3 fatty acids and 
lower in mercury: salmon, trout, herring, sardines, anchovies, pacific oysters, Atlantic and Pacific 
mackerel, shrimps, clams), and half of the stores offered healthier canned seafood (low sodium ≤140 
mg/serving). All stores had tea without extra sugar added, and 25% of stores offered 100% juice and 
water. Brown rice was sold in most stores (75.0%) while white rice was sold in all stores. Low sodium 
(≤140 mg/serving) sauce was accessible in 50% of stores. (Table 5.12) 
The healthier food availability surveyed in the four Asian grocery stores differed significantly from the 
Dietary Guidelines of Americans (DGA, 2010) [4] and the Healthy Eating Index (HEI, 2010) [5] on some 
items. only one store offered low-fat milk, none offered calcium fortified soymilk, and no lean meat (beef 
and pork) was available in any stores. Similar to Asian restaurants, only half of the stores offered low 
sodium canned seafood (sodium≤140 mg/serving) and 25% of stores had 100% juice and water. (Table 
5.12) 
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Table 5.12 Availability of Asian Grocery Store Constructs by Store Type 
   
Asian grocery store type 
  
All stores 
combined (n=4) 
Chinese 
(n=1) 
Korean 
(n=2) 
Mixed (n=1) 
Measures Item categories % Availability 
1. Dairy Low-fat (skim or 1%) 25.0 0.0 50.0 0.0 
 
2% milk 25.0 0.0 50.0 0.0 
 
Whole milk 25.0 0.0 50.0 0.0 
 
Calcium-fortified soymilk 0.0 0.0 0.0 0.0 
 
Non calcium fortified soymilk 50.0 0.0 100.0 0.0 
 
Soymilk powder mix (calcium 
fortified) 
0.0 0.0 0.0 0.0 
 
Soymilk powder mix (non-
calcium fortified) 
25.0 100.0 0.0 0.0 
 
Other milks 100.0 100.0 100.0 100.0 
2. Fruit apple 50.0 0.0 100.0 0.0 
 
banana 75.0 100.0 100.0 0.0 
 
pear 62.5 50.0 100.0 0.0 
 
fresh fruits availability 75.0 100.0 100.0 0.0 
 
frozen fruits availability 50.0 0.0 50.0 100.0 
 
canned fruit in 100% juice/water 
availability 
75.0 100.0 50 100.0 
 
dried fruits availability 75.0 100.0 50.0 100.0 
3. Vegetable 1. Broccoli and Chinese broccoli 25.0 0.0 50.0 0.0 
 
2. Spinach 50.0 100.0 50.0 0.0 
 
3. Romaine 0.0 0.0 0.0 0.0 
 
4. Collard 0.0 0.0 0.0 0.0 
 
5. mustard greens 25.0 100.0 0.0 0.0 
 
6. Green beans 25.0 100.0 0.0 0.0 
 
Dark green availability 50.0 100.0 50.0 0.0 
 
1. Tomatoes 75.0 100.0 100.0 0.0 
 
2. Carrots 50.0 100.0 50.0 0.0 
 
3. Sweet potatoes 50.0 100.0 50.0 0.0 
 
4. Red peppers 25.0 0.0 50.0 0.0 
 
5. Winter squash 50.0 100.0 50.0 0.0 
 
6. Pumpkin 0.0 0.0 0.0 0.0 
 
Orange vegetables availability 50.0 100.0 50.0 0.0 
 
1. Kidney beans 25.0 0.0 50.0 0.0 
 
2. Lentils 25.0 0.0 50.0 0.0 
 
3. Chickpeas 25.0 0.0 50.0 0.0 
 
4. Pinto beans 0.0 0.0 0.0 0.0 
 
Legumes availability 50.0 100.0 50.0 0.0 
 
Frozen Vegetable availability 75.0 100.0 50.0 100.0 
 
Canned Vegetable availability 75.0 100.0 50.0 100.0 
4. Meat and poultry 1. Lean cuts of beef 0.0 0.0 0.0 0.0 
 
2. Lean ground beef 0.0 0.0 0.0 0.0 
 
3. Lean cuts of pork 0.0 0.0 0.0 0.0 
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Table 5.12 (cont) 
 
 
4. Lean ground pork 0.0 0.0 0.0 0.0 
 
5. Skinless chicken 50.0 0.0 50.0 100.0 
 
6. Chicken 75.0 100.0 50.0 100.0 
 
1. Standard beef 75.0 100.0 50.0 100.0 
 
2. Standard ground beef 25.0 0.0 0.0 100.0 
 
3. Standard pork 50.0 100.0 50.0 0.0 
 
4. Standard ground pork 0.0 0.0 0.0 0.0 
5. Seafood 1. Salmon 50.0 0.0 50.0 100.0 
 
2. Trout 0.0 0.0 0.0 0.0 
 
3. Herring 0.0 0.0 0.0 0.0 
 
4. Sardines 25.0 0.0 50.0 0.0 
 
5. Anchovies 25.0 0.0 50.0 0.0 
 
6. Pacific oysters 25.0 0.0 50.0 0.0 
 
7. Atlantic and Pacific mackerel 50.0 100.0 50.0 0.0 
 
8. Shrimps 50.0 100.0 50.0 0.0 
 
9. Clams 50.0 100.0 50.0 0.0 
 
Fresh/frozen seafood (rich in 
omega-3 fatty acids and lower in 
mercury ) (summary of 1. 
salmon-9. clams) 
75.0 100.0 50.0 100.0 
 
Healthier canned seafood (low 
sodium ≤140 mg/serving) 
50.0 0.0 100.0 0.0 
6. Tofu Tofu availability 75.0 100.0 100.0 0.0 
7. Flour food 1. Vegetable dumplings 75.0 100.0 50.0 100.0 
 
2. Vegetable wontons 0.0 0.0 0.0 0.0 
 
3. Whole wheat steamed bread 50.0 100.0 50.0 0.0 
 
4. Others (vegetable/whole grain) 50.0 0.0 50.0 100.0 
8. Beverage 100% Juice availability 25.0 0.0 0.0 100.0 
 
Water 25.0 0.0 0.0 100.0 
 
Diet soda 50.0 0.0 50.0 100.0 
 
Tea without sugar 100.0 100.0 100.0 100.0 
 
Tea with sugar 100.0 100.0 100.0 100.0 
 
Other sugar free beverages 50.0 0.0 50.0 100.0 
9. Grain 1. Brown rice 75.0 0.0 100.0 100.0 
 
2. Millet 50.0 100.0 50.0 0.0 
 
3. Other whole grains: 100.0 100.0 100.0 100.0 
 
1. White rice 100.0 100.0 100.0 100.0 
 
2. Other refined grains: 50.0 0.0 50.0 100.0 
 
Rice mixes 75.0 100.0 50.0 100.0 
10. Sauce 
low sodium (≤140 mg/serving) 
sauce availability 
50.0 0.0 50.0 100.0 
Items in red are results of Asian store study that differ from the recommendations in DGA and HEI. 
Items in green are results of Asian store study that agree with the recommendations in DGA and HEI. 
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CHAPTER 6.  
DISCUSSION AND CONCLUSION 
Discussion 
The NEMS-AR and NEMS-AS items were found to have acceptable inter-rater reliability 
(NEMS-AR 0.22-0.75, NEMS-AS 0.47-0.68) and test-retest reliability (NEMS-AR 0.28-0.83, NEMS-AS 
0.54-0.95), as well as the acceptable percent agreement (NMES-AR 41.6-100.0%, NEMS-AS 25%-
100.0%) among raters. However, compared to the original NEMS-R [1] and NEMS-S [2] surveys of 
which most Kappa values were greater than 0.80 for both inter-rater reliability (NEMS-R 0.27–0.97, 
NEMS-S 0.84-1.00 ) and test-retest reliability (NEMS-R 0.27–0.97, NEMS-S 0.73-1.00 ), the reliability 
NEMS Asian surveys were not consistently high. This can be explained by several limitations. First, 
raters had difficulty in identifying the ingredients and cooking methods (fried or non-fried) of an entrée 
from the distinctive Asian entrée names for NEMS-AR, especially for some Chinese restaurants that had 
an extreme long menu and they did not provide the ingredients list under each entr e’s name. Some Asian 
entrée’s names are related to traditional culture and geographic locations, like Bangkok curry, Szechuan 
style entrée and triple delight (an entrée with three special meats cooked together, and the meats can be 
different by restaurants), as well as some unfamiliar or traditional food material used in the same ethnic 
entrée and across different ethnic. For example, for Szechuan style vegetables, the raters could not 
identify the cooking methods and what kind of vegetables if they were not familiar with the diet culture of 
Szechuan. Therefore, a more detailed protocol/survey instruction focus on native examples (use examples 
of tempura, udon rather than hamburger and sandwich) is needed. It should include the different and 
similar characteristics of traditional entrée names, frequently consumed traditional/special food materials 
(e.g. yu choy, swamp cabbage, and jasmine rice (refined or whole)) and cooking methods (e.g. stir-fried, 
pan fried, dry pan fried are similar) of the four ethnic diet culture in case the restaurants did not provide 
ingredient descriptions. During the NEMS-AS, we provided the rater a list of vegetable, legume and 
82 
     
 
seafood names with pictures and it made identification easier. However, the lack of nutrient fact labels on 
meat and poultry made it difficult to identify healthier meat options.  
The second limitation is the lack of timely feedback. Although we had two training sessions-one 
in lab setting and the other of on-site visiting, and offered detailed instructions of how to conduct an 
observation to the raters, they were still confused about some items when new cases occurred since not 
every restaurants/stores were the same and each ethnic had its own characters. Therefore, a timely 
feedback (questions and answers) and sharing platform was necessary. We used an online google 
documents to post and sharing questions and answers, survey tips as our feedback platform, and also kept 
in touch with raters by cell phone and email. Email was the mostly used methods while phone call was 
seldom used. When we entering data, we found some important questions (e.g. do we include all drinks 
on shelf or just those listed?) were posted on the comment session of the form, and some of them did not 
complete the form. Strategies to solve this problem can be developing a more effective feedback method, 
such as creating a Facebook group to share the ideas timely because it is the most popular social media 
website for college students and they check their Facebook quite often [3]. Also if recruit college students 
as raters, it is better to schedule the observation on summer session when they have less class tasks and 
might be more responsible. More than half of the raters did not finish the observation before the due date 
set by the researcher, and need an extension of several days (usually one to 4 days) because of their 
upcoming exams.  
Thirdly, the arrangement of Asian grocery stores in Champaign-Urbana was more crowded and 
products were in mixed places as compared to a normal American grocery store (e.g. County market, 
Walmart). The border between shelves was not clear. For example, part of frozen seafood was placed 
with frozen dumplings, part in the seafood shelf section, and the two parts had both different seafood and 
same seafood, similarly in beverages (one beverage can be found on both room temperature shelf and 
frozen refrigerator). It made counting products number difficult, the duration of most store site visit and 
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measurement was 83.8±44.2 minutes (Mean ± Std. Deviation) and most of the counted numbers were 
different of both inter-rater and test-retest comparison.  
Fourthly, although we had matched raters by ethnicity as much as possible to survey the Asian 
grocery stores, there were two Korean stores with only one Korean rater, which indicated at least two 
survey copies of Korean store should be completed by Chinese raters. It may increase the inconsistency 
for those items with Korean label only. The last limitation is the small sample size of Asian grocery stores 
(n=4) measured, as well as the small size in Thai (n=6), Korean (n=4), and Japanese (n=7) restaurants 
surveyed. Most previous NEMS studies had samples of more than 100 restaurants and more than 50 
stores [1, 2, 6-10]. The small sample size in this study precludes any conclusions when a lack of statistical 
significance was reached as this may indicate a lack of power. However, when statistical significance was 
reached, the number of stores does not preclude presenting results. 
Some agreement was found in both Asian restaurants and store studies compared to the previous 
NMES studies that the healthier food availability and facilitators and barriers to healthy eating surveyed 
in the Asian restaurants and grocery stores differed significantly from the Dietary Guidelines of 
Americans (DGA, 2010) [4] and the Healthy Eating Index (HEI, 2010) [5] on some items (Table 6.1 for 
Asian restaurants and Table 6.2 for Asian grocery stores). No comparisons were available for newly 
added items in the surveys; therefore we only compared the common items both in this study and the 
previous NEMS studies. From Table 6.1, we can see that some results were similarly consistent with the 
results found in the original NEMS-R (2007) [1] (items labeled “a” in Table 6.1) and some (except the 
100% fruit juice) were similar to Dr. Horacek’s NEMS research (2012) of off-campus restaurants near 15 
post-secondary institutions in America [6] (items labeled “b” in Table 6.1). Compared to the NEMS study 
in a rural community with high rates of obesity and low consumption of fruit and vegetables [8], apart 
from no-added-sugar fruit and whole grain foods, they also found a low percent of restaurants that had at 
least one healthy entrée or one main dish salad (32%) and reduced portion size (29%) [8]. For the four 
measured Asian grocery stores, the results indicated the necessity of measuring the food group 
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availability of the food environment (Table 6.2). It was also supported by a previous article where 
different perspectives were presented that compared the relationships of diet-related outcomes with a 
subjective food environment perception from shoppers, and with the objective food environment data 
collected by using the NEMS tools; and the results indicated that acting on objective food environments 
(e.g. food access and relative food affordability) was more effective than improving residents’ perceptions 
on diet outcomes [11]. 
Table 6.1 Comparisons of the Results of Asian Restaurants and the Recommendations from DGA/HEI 
Restaurant environment construct All restaurants combined (n=41) 
  % Available 
No-added sugar fruit 
a b
 12.2 
Non-fried vegetables 
a b
 56.1 
100 % fruit juice 
a b
 24.4 
Low- and non-fat milk 
a b
 4.9 
Other healthy or low calorie beverage  
a
 85.4 
Reduced-size portions offered 
a
 26.8 
This table is retrieved from Table 5.7; Items in red are results of Asian restaurant study that differ from the recommendations in DGA and HEI; 
Items in green are results of Asian restaurant study that agree with the recommendations in DGA and HEI. 
a Results of Asian restaurant that are consist with Saelens, 2007, Am J Prev M, NEMS-R study. 
b Results of Asian restaurant that are inconsistent with Horacek, 2013, Public Health Nutr, NEMS-Campus dining study. 
Table 6.2 Comparisons of the Results of Asian Stores and the Recommendations from DGA/HEI 
All stores combined (n=4) 
Measures Item categories % Available 
1. Dairy Low-fat (skim or 1%) 
b
 25 
2. Fruit fresh fruits availability 
a
 75 
3. Vegetable 
a
 Dark green availability 50 
  Orange vegetables availability 50 
  Legumes availability 50 
  Frozen Vegetable availability 75 
4. Meat and poultry Lean meat 
b
 0 
7. Flour food 3. Whole wheat steamed bread 
b
 50 
8. Beverage 100% Juice availability 
b
 25 
  Diet soda 
b
 50 
This table is retrieved from Table 5.12; Items in red are results of Asian store study that differ from the recommendations in DGA and HEI; Items 
in green are results of Asian store study that agree with the recommendations in DGA and HEI. 
a Results of Asian store study that are consist with Glanz, 2007, Am J Prev M, NEMS-S study and Horacek, 2013, Am J Health Promt, NEMS-
Campus food store study. 
b Results of Asian store study that are inconsistent with Glanz, 2007, Am J Prev M, NEMS-S study and Horacek, 2013, Am J Health Promt, 
NEMS-Campus food store study. 
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Consistent with previous NEMS-R studies [1, 6, 8], there was some inconsistency in which 
restaurant category was more healthful, although only 18.6% of items were found to have significant 
difference between sit-down and fast-food restaurants which were much lower than NEMS-R [1]. More 
fast-food restaurants had nutrition information on internet (40.0% vs. 5.6%, p<0.016). Neither sit-down 
nor fast-food restaurants were found to have facilitators of healthy eating. Combo meals cost less than 
individual foods were more common in fast-food restaurants but the difference was not significant. Large 
portion sizes were more often encouraged in fast-food restaurants (40.0% vs. 2.8%, p<0.003) although a 
small amount of sit-down restaurant (8.3%) had the “All-you-can-eat Price” availability. However, the 
actual dietary behavior of consuming large portion size meals in sit-down restaurants was under-measured, 
since consumers were tend to order more than one individual dish/entrée in Chinese restaurants and this is 
not reflected as  combo choices. Significantly more sit-down restaurants offered non-fried foods, and 
healthier beverages than fast-food restaurants. All of those results were similar to the original NEMS-R 
[1], and most of them were same as the NEMS of the rural community [8] mentioned in last paragraph, 
except that fast-food restaurants were more likely to offer healthy entrées and healthy main-dish salads 
than sit-down restaurants which was found having similar availability of healthy entrées in our study. For 
the NEMS study in stores, Asian stores in our study were all identified as grocery stores (because they 
were similar and no great difference was found in store size), and due to the small sample size, it was 
invalid to do statistic test to compare the results among store type. While in the NEMS study of the rural 
community, convenience stores were found being less likely to have fruits and vegetables, to carry 
healthier products (except milk) than grocery stores [8].  
Unlike previous findings on Dr. Horacek’s NEMS research with no significant difference of total 
healthy score and sub-scores of healthy menu item specifics and healthy beverages between sit-down and 
fast-food restaurants [6], sit-down restaurants had significantly higher total healthy score than fast-food 
restaurants; conversely, no significant difference were found of sub scores of facilitators and price, while 
Dr. Horacek’s NEMS research did with fast-food restaurants higher in facilitator sub score and lower in 
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price score [6]. No significant differences were found among restaurant types of the total score and most 
sub scores, however significantly higher sub score of healthy entrée (e.g. diet menu which had healthy 
entrée identified on menu) was found in Chinese restaurants than the other four types. While considering 
socioeconomic statuses (SES), one previous NEMS study in Brazil found that fast-food restaurants tended 
to be located in low SES communities with less healthy items whereas supermarkets were more likely in 
higher SES communities, and significant differences of healthy score was found in local fast-food 
restaurants rather than other restaurants (e.g. full service (sit-down) restaurants, bars, bakeries and coffee 
shops, delis) across different SES levels [9]; also both the Brazil study [9] and the original NEMS-S [9] 
researchers found  significantly higher total healthy score in stores with higher-income vs. low-income 
neighborhood. Further, the former study found significant differences of scores in local grocery stores 
rather than other stores (e.g. supermarket, delis and convenience stores) across different SES levels [9]. 
As in the case of Asian grocery stores, the sample size of the Asian grocery store was too small, and each 
type of restaurant had no more than two sample stores, the significant result can be different if more 
stores were included, therefore it is unable to get valid statistic comparison among store types. In other 
NEMS studies [1, 8] that additionally measured price and quality together with availability, both the rural 
community NEMS study [8] and the original NEMS-S [1] found that convenience stores had lower 
availability, quality, and total scores than grocery stores [8]. However, as for price score, convenience 
stores were found being harder to compare prices of healthier vs. regular items, since fewer healthier 
items were available than grocery stores [8]. This may be a potential factor of the inconsistent finding in 
price score comparison that grocery stores scored higher on price than convenience stores in the rural 
community NEMS study [8], but opposite in an unpredicted direction in the original NEMS-S study [1].  
From the NEMS-AR construct scores, mean score of Asian restaurants was found to be very low 
(23.9) compared to the total possible score of 90, which indicates Asian restaurants have a great area of 
promoting healthy eating. Further comparing among the seven sub-scores, most scores was lost on 
healthy menu item specifics (13.0 out of 30) and facilitators of healthy eating (3.9 out of 39). Therefore 
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the two sub constructs are suggested to be the primary improving directions by offering more fresh fruit 
free of sugar, legume, non-fried foods, and whole wheat foods, as well as providing nutrition information 
on menu (e.g. calorie content) and posting signs encouraging healthy eating (e.g. dark green vegetables 
benefit your health and other healthy eating tips). Comparable low healthy scores were also found in fast-
food restaurants (48.0% of total possible score) and bodegas (46.6%) in New York City [10].  
For Asian grocery stores construct scores, mean score (32.5) was less than half of the total 
possible score of 72. Similar to Asian restaurants, Asian grocery stores also have a great opportunity to 
improve  healthy eating, and the primary areas to improve are including dairy products especial low fat 
and enriched products, as well as fruit by increasing the fresh fruit species and lean meats with nutrient 
label. These findings were also proved by prior studies using the NEMS scoring system with generally 
lower than or around 50% of total possible scores of stores [1, 8]. However for some small Asian grocery 
stores which aim at providing complement products for Asian people and other customers who like to eat 
Asian foods, dairy and lean meat are not important to be sold in the store, because they are easily 
accessible from most American grocery stores and supermarkets. 
Although we did not find any NEMS studies targeting Asian countries before we started this 
study, recently a food environment study using the NEMS tools in Kunming, China was published on 
March, 2014. A comparison of the findings reported in the Chinese NEMS with the results of those 
Chinese food outlets of our Asian NEMS study revealed some similarities that further proved our 
successful Asian modification, and differences that indicated the changes in food outlets by the locations 
(Chinese vs. the US) [12]. Similar items were developed in the NEMS tools used in the two studies: both 
excluded similar American only foods (e.g. salad bar, hot dog, chips, bread, KID’s menu), extended 
ground beef to meat and poultry, and add similar food groups (e.g. tofu, noodle, seafood, tea). 
Additionally, the Chinese NEMS also included the availability of advertisement, of alcohol and 
salty/sweet snacks, but excluded fruit for restaurants, while our Asian NEMS measured availability, 
promotions, barriers to healthy eating in more details (e.g. entrée number rather than only availability), 
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and more paired healthy vs. regular items (e.g. non-fried vs. fried foods, whole grain vs. refined grain) 
[12]. Both had high percent agreement and moderate Kappa values, and construct validity was reported in 
the Chinese NEMS survey. More food outlets were included in the Chinese NEMS (e.g. café, street 
stand/cart, deli, bakery, bar, tea house, wet market, supermarket, convenience store, tobacco/alcohol shop), 
and they also tried to access the relationships between food environment and obesity status in different 
neighborhoods [12]. It found that deep-fried foods were more likely to be offered in western fast-food 
restaurants than Chinese sit-down, fast-food restaurants. Few restaurants had bottled water and websites. 
Fresh fruits, vegetables and meat were typically found in wet market (places that sell live animal, fresh 
meat, vegetable and fruit [13]), while the other stores tended to sell processed foods [12]. Adolescents 
lived in the inner neighborhood of the city had higher percentage of overweight and the inner 
neighborhood tended to have higher western fast-food restaurants and unhealthy food environment [12]. 
This indicated the Chinese version NEMS surveys were valid in assessing food environment-obesity 
relationships, and it is also feasible to access this relationship in future studies using our Asian NEMS 
surveys. 
Conclusion  
Asian population is large and still increasing in the US by the increasing number of Asian 
immigrations, and studying in America. Considering the potential health risks of diet related chronic 
diseases to Asian populations relating to their diet environment, it is necessary to measure the nutrition 
environment of the primary food outlets- restaurants and grocery stores. This study develops and validates 
a new instrument targeting the Asian restaurants and Asian stores using modified NEMS-AR and NEMS-
AS surveys to measure healthy food availability, facilitators of healthy eating and barriers to healthy 
eating of the Asian restaurants and Asian grocery stores. The food outlet environment surveyed by 
NEMS-AR and NEMS-AS differed from the Dietary Guidelines of Americans (DGA, 2010) and the 
Healthy Eating Index (HEI, 2010) on some food items: low availability of fresh fruits, non-fried 
vegetables, whole grain products, low-fat dairy products, and low-fat and low-sodium options. Some 
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variations and some significant differences were found both among Asian grocery stores and among 
Asian restaurants with different types and categories. The study also indicates Asian restaurants and 
grocery stores could improve in some areas of promoting healthy eating. 
 
Future research 
Further research of studies involving broad area with more Asian food outlets, especially more 
and bigger Asian grocery stores are necessary to measure the Asian nutrition environment in the United 
States, as well as future studies taking price (healthy foods vs. regular foods) and socioeconomic status 
into consideration. Conducting a similar Asian store study on summer (this study was conducted in winter) 
at Champaign-Urbana to measure the changes caused by different seasons, since fresh foods like 
vegetable and fruit, fresh seafood and diet habit might differ significantly by seasons. Food served in 
Asian restaurants may be changed to some degree, however most food availability data were collected 
from menus and menus will not be changed throughout l the year while the actual foods served will 
change. Therefore food availability changes by season are undetectable using this NEMS-Asian restaurant 
survey. Also studies comparing consumers’ actual diet behaviors between restaurants with healthier 
nutrition environments (more healthy food availability, more facilitators of healthy eating, e.g. nutrition 
information on menu and on site, small portion size offered) and restaurants without such healthier 
nutrition environments.   
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APPENDIX A.   
PRELIMINARY MODIFICATION OF NEMS-AR FORM 
(Note: see protocol and rationale in Appendix G for the newest version, because not much changes were made.) 
 
 
Nutrition Environment Measures Study in 
Asian Restaurants in UIUC 
 
 
 
 
 
 
(Adapted from NEMS-R survey and instructions: Saelens B, Glanz K, Sallis J, Frank L. 2007, Amer J Prev Med, Nutrition 
Environment Measures Study in Restaurants) 
Source: Glanz K, Clawson M, Young M, Carvalho M. Nutrition Environment Measures Training Manual. Atlanta:  Emory University, 
2006. 
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NEMS-AR 
Measurement Forms 
 
 
(Adapted from NEMS-R Forms, 2007) 
 
Restaurant ID: -  Rater ID:  
Date: / /  
            Month   /   Day       /   Year Duration:  --  
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Nutrition Environment Measures Survey (NEMS) 
Asian Restaurant Measures--Data Collection 
Restaurant ID: -  Rater ID:  
Date: / /  
            Month   /   Day       /   Year  
  
1) Type of Restaurant:  Code #  
 
2) Data Sources: Site Visit 
  
Take-Away Menu   Internet   Interview   
3) Site Visit Information: 4) Take-Away Menu Features: 5) Internet Site Features: 6) Interview Information: 
Take-away 
Menu 
   Nutrition 
Information 
  Menu 
 
 Menu options  
Nutrition 
Information 
   Identification of 
healthier menu items 
  Nutrition Information  Pricing  
Other: 
 
   Other: 
 
  Identification of 
healthier menu items 
 Other:  
Other:    Other:   Other  Comments  
Comments:    Comments:  Web site URL    
    Comments:    
        
7) Hours of operation:   Data Sources: Site Menu Web 
Sunday   
  
Thursday 
 
Friday 
 
Saturday 
 
     
     
  
:     
  
:      
  
:     
  
:     
  
  
8) Access: Drive-thru window 
          
Parking onsite 
   
9) Size of Restaurant: 
 
OR  
 
Comments:  Comments:  
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Nutrition Environment Measures Survey (NEMS) 
Asian Restaurant Measures--Data Collection 
Restaurant ID: -  Rater ID:  
Date: / /  
            Month   /   Day       /   Year  
  
Site visit (Observation)  Comments: 
10) Signage/Promotions   
a. Is nutrition information posted near point-of-purchase, or     
available in a brochure?    
 
       b. Do signs/table tents/displays highlight healthy menu options? 
   
 
       c. Do signs/table tents/displays encourage healthy eating? 
   
 
       d. Do signs/table tents/displays encourage unhealthy eating? 
   
 
       e. Do signs/table tents/displays encourage overeating  
           (all-you-can-eat, super-size, jumbo, grande, supreme, king   
           size, feast descriptors on menu or signage)? 
   
 
       f. Other?      
 
Menu Review/Site visit   
11) a. Steamed rice 
   
 
       b. Fried rice 
   
 
       c. Brown rice 
       d. Other whole grain items?   
   
   
 
 
12) 100% fruit juice 
    
 
13) a. 1% Low-fat, skim, or non-fat milk 
   
 
       b. Calcium fortified soy milk 
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Nutrition Environment Measures Survey (NEMS) 
Asian Restaurant Measures--Data Collection 
Restaurant ID: -  
Rater ID:  
Date: / /  
            Month   /   Day       /   Year  
  
Menu Review  Choices (#) Comments: 
14) Main Dishes/Entrees: 
       a. Total # Main Dishes/Entrees  #:  
 
       b. Healthy options 
       c. Vegetarian option    
#:  
 
   #:  
 
15) Fruit (w/out added sugar) 
   #:  
 
16) a. Non-fried vegetables (w/out added sauce) 
   #:  
 
       b. Dark green/ orange vegetables  
   #:  
 
       c. Legumes 
   #:  
 
17) a. Seafood 
   #:  
 
       b. Non-fried seafood 
   #:  
 
18) a. Noodle 
   #:  
 
       b. Non-fried noodle 
   #:  
 
19) Other healthy or whole grain wheaten dishes 
   #:  
 
20) Tea without sugar 
   #:  
 
21) Other healthy or low calorie beverage?     #:  
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Nutrition Environment Measures Survey (NEMS) 
Asian Restaurant Measures--Data Collection 
Restaurant ID: -  Rater ID:  
Date: / /  
            Month   /   Day       /   Year  
Menu Review/ Site Visit   Comments: 
22) Facilitators & Supports    
       a. Nutrition information on menu (paper or posted menu) 
    
  
       b. Lower sodium options 
   
  
       c. Healthy entrees identified on menu 
   
  
       d. Reduced-size portions offered on menu 
   
  
       e. Menu notations that encourage healthy requests 
   
  
       f. Other?     
  
23) Barriers    
       a. Large portion sizes encouraged? 
           Super-size items on menu    
  
       b. Menu notations that discourage special requests 
           (e.g., No substitutions or charge for substitutions)    
  
       c. All-you-can-eat or "unlimited trips" 
   
  
       d. Other?      
  
24) Pricing    
a. Sum of individual items compared to combo meal 
   
  
b. Healthy entrees compared to regular ones 
   
  
c. Charge for shared entree? 
   
  
d. Smaller portion compared to regular portion 
(if 22c is No or Standard then mark N/A)    
  
e. Other?      
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APPENDIX B.   
PRELIMINARY MODIFICATION OF NEMS-AS FORM 
(Note: see protocol and rationale in Appendix H for the newest version, because not much changes were 
made.) 
 
 
Nutrition Environment Measures Study in 
Asian Grocery Store in UIUC 
 
 
 
 
 
 
(Adapted from NEMS-S survey and instructions: Saelens B, Glanz K, Sallis J, Frank L. 2007, 
Amer J Prev Med, Nutrition Environment Measures Study in Stores) 
Source: Glanz K, Clawson M, Young M, Carvalho M. Nutrition Environment Measures Training 
Manual. Atlanta:  Emory University, 2006. 
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NEMS-AS 
Measurement Forms 
 
 
 
Store ID: -  Rater ID:  
Date: / /  
            Month   /   Day       /   Year 
Start Time:  
Cash Register: #  End Time:  
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Store ID:  -                   Rater ID:                     Date:  / /               Measure Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #1: Dairy 
A. Milk Availability and Price 
Item Available Price Vol.(oz.) Comments: 
Low-fat (skim or 1%) 
  
 $ .         
2% milk 
  
 $ .         
Whole milk 
  
 $ .         
Healthier milk proportion (shelf space):  % 
    
B. Soymilk Availability and Price 
Item Available Price Vol.(oz.) Comments: 
Calcium-fortified soymilk 
 
 $ .         
Other enriched soymilk 
 
 $ .         
Regular soymilk 
 
 $ .         
Healthier soy milk proportion (shelf space):  % 
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Store ID:  -                   Rater ID:                     Date:  / /                           Measure 
Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #2: Fruit 
Availability and Price 
A. Fresh Fruit  
Item Available Price # 
Unit Quality 
Comments: pc lb A UA 
1.       
$ .       
      
2.       
$ .       
      
3.       
$ .       
      
4.       
$ .       
      
5.       
$ .       
      
6.       
$ .       
      
7.       
$ .       
      
8.       
$ .       
      
9.       
$ .       
      
10.       
$ .       
      
11. Total Types (Count # of all available fresh fruits)   
      
  
B. Frozen Fruit (no lipid, salt, sugar added) 
Item Available Price # 
Unit 
Comments: pc lb 
1.       
$ .     
      
2.       
$ .     
      
3.       
$ .     
      
4.       
$ .     
      
5.       
$ .     
      
6. Healthy frozen fruit #/Total frozen fruit #: /  
 
 
C. Canned Fruit (stored in 100% juice/water) 
Item Available Price # Vol.(oz.) Comments: 
1.       
$ .    
      
2.       
$ .    
      
3.       
$ .    
      
4.       
$ .    
      
5.       
$ .    
      
6. Healthy canned fruit #/Total canned fruit #: /  
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Store ID:  -                   Rater ID:                     Date:  / /                           Measure 
Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #3: Vegetable 
Availability and Price 
A. Fresh Vegetables  
Item Available Price # 
Unit Quality 
Comments: pc lb A UA 
1.       
$ .       
      
2.       
$ .       
      
3.       
$ .       
      
4.       
$ .       
      
5.       
$ .       
      
6.       
$ .       
      
7.       
$ .       
      
8.       
$ .       
      
9.       
$ .       
      
10.       
$ .       
      
11. Legumes (Count # of all available)                                                
12. Dark green/orange vegetables (Count # of all available)    
13. Total Types (Count # of all available fresh vegetables)       
B. Frozen Vegetables (no lipid, salt, sugar added) 
Item Available Price # 
Unit 
Comments: pc lb 
1.       
$ .     
      
2.       
$ .     
      
3.       
$ .     
      
4.       
$ .     
      
5.       
$ .     
      
6. Healthy frozen vegetables #/Total #: /  
      
C. Canned Vegetables (no salt added) 
Item Available Price # Vol.(oz.) Comments: 
1.       
$ .    
      
2.       
$ .    
      
3.       
$ .    
      
4.       
$ .    
      
5.       
$ .    
      
6. Healthy canned vegetables #/Total #: /  
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Store ID:  -                   Rater ID:                     Date:  / /                           Measure 
Complete  
 
 
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #4: Meat and Poultry 
Availability and Price 
Item 
Available 
Price/lb Comments: 
Yes No 
Healthier option:     
1. Lean cuts of beef 
  $ .  
      
2. Lean ground beef 
  $ .  
      
3. Lean cuts of pork 
  $ .  
      
4. Lean ground pork 
  $ .  
      
5. Skinless chicken  
  $ .  
      
6. Chicken 
  $ .  
      
Regular option: 
  $ .  
      
1. Standard beef 
  $ .  
      
2. Standard ground beef 
  $ .  
      
3. Standard pork 
  $ .  
      
4. Standard ground pork 
  $ .  
      
# of varieties of healthier options/ # of regular: /  
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Store ID:  -                   Rater ID:                     Date:  / /                           Measure 
Complete  
 
 
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #5: Seafood 
 
Fresh and Frozen Seafood 
Item Available 
Healthier option 
Price 
Unit 
Comments: 
Rich in 
omega-3 
fatty acids 
Lower in 
mercury pc lb 
1.       
  $ .    
      
2.       
  $ .    
      
3.       
  $ .    
      
4.       
  $ .    
      
5.       
  $ .    
      
6. # of Healthier options/ Total #:: /  
      
 
 
 
Canned Seafood    
Item Available 
Low sodium 
Price Weight (g) Comments: Yes No 
1.       
  $ .   
      
2.       
  $ .   
      
3.       
  $ .   
      
4.       
  $ .   
      
5.       
  $ .   
      
6. # of Healthier options/ Total #: /        
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Store ID:  -                   Rater ID:                     Date:  / /                           Measure 
Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #6: Tofu 
 
Soft Tofu    
Item Available Price Weight (g) Comments:  
1.       
  
 
2.       
  
 
3.       
  
 
4. Total # 
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Store ID:  -                   Rater ID:                     Date:  / /                        Measure 
Complete  
 
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #7: Wheat Flour and Flour Foods 
A. Wheat Flour 
Item Available 
Low/no sodium 
Price Weight (g) Comments: Yes No 
A. Whole-Wheat Flour      
1.       
     
2.       
     
3.       
     
4.       
     
5.       
     
6. # of low sodium flour/ Total #: /  
 
      
B. Flour Food      
Item Available 
Salt Added? 
Price Weight (g) Comments: Yes No 
Noodle      
1. Whole-Wheat Noodle 
    
 
2.       
    
 
3.       
    
 
4.       
    
 
5.       
    
 
6. # of no salt added noodle/ Total #: /  
 
C. Others 
    
 
1.       
    
 
2.       
    
 
3.       
    
 
4.       
    
 
5.       
    
 
6. # of healthier options/ Total #: /  
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Store ID:  -                   Rater ID:                     Date:  / /                           Measure 
Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #8: Beverage 
Item 
Available 
Price Vol. (oz.) Comments: Yes  No  
Healthier option:     
100% Juice  
  
   
1.       
    
 
2.       
    
 
3.       
    
 
4.       
    
 
5.       
    
 
Green tea 
    
 
Other sugar free beverages 
  #  
  
Regular option:     
Juice drink 
  
   
1.       
    
 
2.       
    
 
3.       
    
 
4.       
    
 
5.       
    
 
      
# of Healthier options/Total #: /  
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Store ID:  -                   Rater ID:                     Date:  / /                           Measure 
Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #9: Grain 
Item 
Available 
Price 
Vol.(oz.)/W
eight (kg) Comments: Yes No 
Whole Grain:     
1. Brown rice 
   
kg 
 
2. Oatmeal 
   oz 
 
3. Others: 
    
 
Refined Grain      
1. White rice 
   
kg 
 
2. Others: 
    
 
# of whole grain options/Total #: /  
 
 
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #10: Soy Sauce 
Item 
Available 
Price Vol. (oz.) Comments: Yes No 
Low sodium soy sauce      
1.       
    
 
2.       
    
 
Regular soy sauce      
1.       
    
 
2.       
    
 
      
# of healthier options/ Total #: /  
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APPENDIX C.  
DEAR EXPERT CONTENT REVIEWER INFORMATION ABOUT LETTER 
Dear Expert Content Reviewer: 
 
Nutrition Environment Measures Surveys (NEMS) provide valid and reliable observational 
measures of community and consumer nutrition environments (include the number, 
type, location, and accessibility of food outlets; the availability and price of, and 
information about foods in those places) to better assess and understand nutrition 
environments. This work has been published in journals and has been used in several 
studies. It consists of two surveys, one for use in stores (NEMS-S) rating price and 
availability of 10 indicator food categories and assesses quality of fresh fruits and 
vegetables; the other in restaurants (NEMS-R assessing the availability of healthy regular 
and kids’ menu options, facilitators and barriers to healthy eating, and prices. This 
research project aims to determine the whether foods should be added or subtracted to 
the Nutrition Environment Measures for restaurants and stores to make it more 
appropriate to be used in Asian grocery stores and restaurants.  The original NEMS have 
been modified by me and graduate student to better reflect the Dietary Guidelines for 
Americans and the Healthy Eating Index. Those changes are highlighted in yellow or red, 
just for your information.  
 
This research aims to obtain opinions from an expert panel to improve the NEMS so that 
it may be applicable to the Asian environment.  
 
Your participation in this research will be completely confidential and data will be merged 
into one revised modified survey and protocol. Possible outlets of dissemination include 
professional journals, publications, and conferences. Although your participation in this 
research may not benefit you personally, it will help us develop a better tool to evaluate 
the Asian restaurant and grocery store environment. There are not risks to individuals 
participating in this survey beyond those of everyday life. If you are willing to participate, 
please read the attached letter, which includes the instructions. The surveys are also 
attached. 
 
Please let me know within 2 weeks if you are willing to participate.  If so, please return 
your surveys to Dr. Karen Chapman-Novakofski within 3 weeks of agreeing to participate 
(kmc@illinois.edu; 343 Bevier Hall, MC 180).   If you are unable to meet this deadline, 
please let me know (244-2852; skype name chapmannovakofski1).  If you have questions 
about this research, you may contact Dr. Karen Chapman-Novakofski, 217-244-2852, 
kmc@illinois.edu. If you have any questions about your rights as a participant in this 
study or any concerns or complaints, please contact the University of Illinois Institutional 
Review Board at 217-333-2670 (collect calls accepted if you identify yourself as a research 
participant) or via email (irb@illinois.edu). 
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APPENDIX D.  
INSTRUCTIONS FOR EXPERT PANEL REVIEW OF NEMS 
Instructions for Expert Panel review of NEMS-S and NEMS-R 
The goal is to develop surveys that are reflective of the nutrition environment in stores and 
restaurants, while at the same time not being so inclusive of each food item that it will not be 
practical for field use on a wide scale. For instance, every sauce that is Asian may have very high 
sodium content and present a barrier to achieve the healthy eating patterns advised by the Dietary 
Guidelines for Americans. However, that could be hundreds of sauces, and 2 or 3 may be indicative 
of overall intake, or a group name of sauces would suffice. 
For your convenience, a synopsis of the Dietary Guidelines for Americans and the Healthy Eating 
Index are attached. 
1. Please read through each survey first, to become familiar with the foods and way they are 
presented. Also read through the protocols for reading the surveys and scoring. 
2. Cross out on the survey or make a note in WORD as to any foods that either are  
 not reflective of Asian eating behaviors or  
 do not present a barrier to the Dietary Guidelines or 
 are not recommended by the Dietary Guidelines  
3. Cross out on the survey or make a note in WORD as to any protocol procedures that are not 
needed or not applicable. 
4. Cross out or make a note in WORD any scoring items that you feel are wrong. 
5. Add any food items or food group names on the survey or as a note in WORD as to any foods that 
should be added because they  
 are reflective of Asian eating behaviors AND  
 present a barrier to the Dietary Guidelines or 
 are recommended by the Dietary Guidelines  
6. Add any procedures you feel are needed to complete the survey.  
7. Add any scoring that you feel are needed. 
8. Review the survey one more time to see if you think of anything else.  
9. Send the notes or surveys with comments to Dr. Karen Chapman-Novakofski 
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APPENDIX E.  
DIETARY GUIDELINES FOR AMERICANS SYNOPSIS 
 
Dietary Guidelines for Americans Synopsis 
Consume more fruits, vegetables, whole grains, fat-free and low-fat dairy products, and seafood. 
Consume fewer foods with sodium (salt), saturated fats, trans fats, cholesterol, added sugars, and 
refined grains 
Healthy Eating Index synopsis 
Eat more fruit, vegetables, whole grains, dairy, protein foods including seafood and plant proteins, 
and unsaturated fats. 
Eat refined grains, sodium, and empty calories in moderation. 
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APPENDIX F.  
FOOD LIST-MODIFIED VS. ORIGINAL 
Modified VS original: “abc” deleted from the original forms, “66” added in the modified forms 
Food list in NEMS-AR 
10 salad bar 
11 steamed rice, fried rice, brown rice, other whole grain items 
12 chips/baked chips 
13 bread/100% wheat or whole grain bread 
14 100% fruit juice  
15 1% low-fat, skin, or non-fat milk,  
calcium fortified soy milk 
16 total # main dishes/entrees,  
healthy options, 
 vegetarian option 
17 total # main dish salads, healthy options, low-fat or fat free salad dressings 
18 fruit  
19 non-fried vegetables,  
dark green/orange vegetables, legumes 
17 seafood, non-fried seafood 
18 noodle, non-fried noodle 
19 other healthy or whole grain wheaten dishes 
20 diet soda 
20 tea without sugar 
21 other healthy or low calorie beverages 
25 KID’s menu: healthy choices, 100% fruit, milk, other 
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Food list in NEMS-AS:  availability, pricing,  
1 milk:  
low-fat milk, 2% milk, whole milk      
Soy milk 
2 fruit: bananas, apples, oranges, grapes, cantaloupe, peaches, strawberries, honeydew melon, 
watermelon, pears  
fresh fruits, frozen fruits, canned fruits 
3 vegetables: carrots, tomatoes, sweet peppers, broccoli, lettuce, corn, celery, cucumbers, cabbage, 
cauliflower  
fresh vegetables (legumes, dark green/orange vegetables), frozen vegetables, canned vegetables 
4 ground beef: lean, standard ground beef 
4 Meat and poultry: standard/lean cuts/ground beef/pork, chicken/skinless chicken 
5 hot dog: fat-free, light, regular  
5 Seafood (rich in omega3 FA and lower in mercury): fresh and frozen seafood, canned seafood 
6 Tofu 
6 frozen dinners: reduced-fat, regular 
7 baked goods: bagel, muffin, Danish: low-fat, regular 
7 Wheat flour: whole wheat, low sodium  
Flour foods: noodle, others (whole-wheat? Salt added?) 
8 beverages: diet coke, coke, 100% juice, green tea,  
9 bread: whole grain, white bread 
10 baked chips: low-fat, regular 
9 Grain:  
whole grain: brown rice, oatmeal, others 
refined grain: white rice, others 
10 soy sauce: low sodium, regular 
  
 
     
 
114 
 
APPENDIX G.  
NEMS-AR FORM, PROTOCOL AND RATIONALE 
(Note: The protocol and rationale was also used as training protocol for MENS-AR.) 
 
 
Nutrition Environment Measures Study in 
Asian Restaurants in UIUC 
 
 
 
 
 
 
(Adapted from NEMS-R survey and instructions: Saelens B, Glanz K, Sallis J, Frank L. 2007, Amer J Prev Med, Nutrition 
Environment Measures Study in Restaurants) 
Source: Glanz K, Clawson M, Young M, Carvalho M. Nutrition Environment Measures Training Manual. Atlanta:  Emory 
University, 2006. 
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NEMS-AR 
Measurement Forms 
 
 
(Adapted from NEMS-R Forms, 2007) 
 
Restaurant ID: -  Rater ID:  
Date: / /  
            Month   /   Day       /   Year Duration:  --  
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Nutrition Environment Measures Survey (NEMS) 
Asian Restaurant Measures--Data Collection 
Restaurant ID: -  
Rater ID:  Date: / /  
          Month / Day  /  Year 
  
1) Type of Restaurant:  Code #  
 
2) Data Sources: Site Visit 
  
Take-Away Menu   Internet   Interview   
3) Site Visit Information: 4) Take-Away Menu Features: 5) Internet Site Features: 6) Interview Information: 
Take-away 
Menu 
   Nutrition 
Information 
  Menu 
 
 Menu options  
Nutrition 
Information 
   Identification of 
healthier menu 
items 
  Nutrition Information  Pricing  
Other: 
 
   Other: 
 
  Identification of 
healthier menu items 
 Other:  
    Other  Comments  
Comments:  Comments:  Web site URL    
    Comments:    
        
7) Hours of operation:   Data Sources:    Site                      Menu       Web 
Sunday   
  
Thursday 
 
Friday 
 
Saturday 
 
     
     
  
:     
  
:      
  
:     
  
:     
  
  
8) Access: Drive-thru window 
          
Parking onsite 
   
9) Size of Restaurant: 
 
AND  
 
Comments:  Comments:  
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Nutrition Environment Measures Survey (NEMS) 
Asian Restaurant Measures--Data Collection 
Restaurant ID: -  
Rater ID:  Date: / /  
          Month / Day  /  Year 
Site visit (Observation)  Comments: 
10) Signage/Promotions   
a. Is nutrition information posted near point-of-purchase, or     
available in a brochure? 
   
 
       b. Do signs/table tents/displays highlight healthy menu options? 
   
 
       c. Do signs/table tents/displays encourage healthy eating? 
   
 
       d. Do signs/table tents/displays encourage unhealthy eating? 
   
 
       e. Do signs/table tents/displays encourage overeating  
           (all-you-can-eat, super-size, jumbo, grande, supreme, king   
           size, feast descriptors on menu or signage)? 
   
 
       f. Other?   
   
 
Menu Review/Site visit 
   
 
11) a. Steamed white rice (white rice) 
   
 
       b. Fried white rice (fried rice) 
   
 
       c. Steamed/fried brown rice 
   
 
       d. Glutinous rice in Dim Sum 
       e. Millet mixed rice 
           Or Other whole grain items?   
   
 
   
 
12) 100% fruit juice 
   
 
13) a. 1% Low-fat, skim, or non-fat milk 
   
 
       b. Calcium fortified soy milk 
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Nutrition Environment Measures Survey (NEMS) 
Asian Restaurant Measures--Data Collection 
Restaurant ID: -  
Rater ID:  Date: / /  
          Month / Day  /  Year 
Menu Review Availability Choices (#) Comments: 
14) Main Dishes/Entrees: 
       a. Total # Main Dishes/Entrees  #:  
 
       b. Healthy options 
       c. Vegetarian option 
   #:  
 
   #:  
 
15) Fruit (w/out added sugar) 
   #:  
 
16) a. Non-fried vegetables (w/out added sauce) 
   #:  
 
       b. Dark green/ orange vegetables  
   #:  
 
       c. Legumes 
   #:  
 
17) a. Fried seafood and seafood with sauce 
   #:  
 
       b. Non-fried seafood w/out sauce 
   #:  
 
18) a. Fried Noodle 
   #:  
 
       b. Non-fried noodle 
   #:  
 
19) Other healthy or whole grain wheaten dishes 
   #:  
 
20) Tea without sugar 
   #:  
 
21) Other healthy or low calorie beverage?  
   #:  
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Nutrition Environment Measures Survey (NEMS) 
Asian Restaurant Measures--Data Collection 
Restaurant ID: -  
Rater ID:  Date: / /  
          Month / Day  /  Year 
Menu Review/ Site Visit   
22) Facilitators & Supports  Comments: 
       a. Nutrition information on menu (paper or posted menu) 
   
 
       b. Lower sodium options 
   
 
       c. Healthy entrees identified on menu 
   
 
       d. Reduced-size portions offered on menu 
   
 
       e. Menu notations that encourage healthy requests 
   
 
       f. Other?  
   
 
23) Barriers 
   
 
       a. Large portion sizes encouraged? 
           Super-size items on menu 
   
 
       b. Menu notations that discourage special requests 
           (e.g., No substitutions or charge for substitutions) 
   
 
       c. All-you-can-eat or "unlimited trips" 
   
 
       d. Other?   
   
 
24) Pricing   
a. Sum of individual items compared to combo meal 
  
  
 
b. Healthy entrees compared to regular ones 
  
  
 
c. Charge for shared entree? 
   
 
d. Smaller portion compared to regular portion 
(if 22c is No or Standard then mark N/A)   
  
 
e. Other?     
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NEMS-AR Protocol 
 
(Adapted from NEMS-R Protocol, 2007) 
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NUTRITION ENVIRONMENT MEASURES SURVEY (NEMS) 
ASIAN RESTAURANT MEASURES SURVEY INSTRUCTIONS 
These measures are designed to rate the nutrition environments of Asian restaurants serving either lunch or dinner in/near the campus of UIUC. 
They are not designed to rate specialty shops such as coffee or ice cream shops, unless these shops serve lunch or dinner items.  
 
Exclusions 
Establishments those are not open to the general public or those where you have to pay a charge just to enter. Also, establishments where food is 
not the primary product (e.g., food counters at drugstores). 
Examples: 
• churches 
• convalescent homes 
• bars, clubs, or places excluding children 18 and under 
• movie theatres 
 
Hospitals, stores not preparing food to order or consume immediately (bakery, dairy 
store, store that sells coffee beans, etc.) 
food counters within discount/superstores (e.g., Wal-Mart) 
workplace cafeterias 
In these protocol instructions, each section of the survey is shown, followed by instructions for completing that section. Refer to the Restaurant Data 
Collection Flowchart, which explains the suggested order for completing the survey components, if you have any questions on the data collection 
process. 
 
General Completion Tips 
Remember to follow the tips below to decrease the data cleaning time later. 
    1. Write legibly. 
    2. Check your work. 
3. Use the correct line/bubble. 
For Those Whose Forms will be Scanned 
The surveys will be scanned on a machine that is very picky, so please remember to do the following: 
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      1. Darken your circles once you are sure of the answer. 
      2. Press down when writing letters or numbers so they are legible and dark. 
      3. Write your comments and notes on the lines provided. 
      4. Do not cross through any individual items or sections. 
      5. Erase any stray marks you make. 
Record your Rater ID at the top of the page. 
Confirm that the category assigned to the restaurant (sit down-SD, fast food) during the enumeration process is correct and mark the appropriate 
bubble. See instructions below on restaurant classification. 
      • If it is incorrect, explain in the “Comments” section of the cover page and alert project coordinator when submitting the form. Continue with the 
assessment, unless it is not a restaurant. 
 Record the date and start/end times for each restaurant at the cover page as you complete the data collection. 
Menu  
Restaurants which have both regular order menu, take away menu, and menu on the wall/blackboard, please fill the related part of the form based 
on the regular order menu than the menu on the blackboard/wall, and also take a picture of the menu on the blackboard/wall if the rater is allowed 
by the restaurant manager/owner. At last send the picture to the researcher, or write on the comments section "pictures are not allowed" and take a 
copy of take-away menu. 
 
Classifying Restaurants: 
1. Sit-down Restaurants category (SD) 
This category includes traditional sit-down restaurants, and bars and pubs with full menus that are open to all ages. 
    a. Sit-down Restaurant-Restaurant that offers full table service by wait staff, who take your order at the table. 
Examples: 
Lai lai work   http://www.lailairestaurant.com/ 
Mandarin Wok    http://mandarinwokrestaurant.com/ 
Kamakura   http://kamakurajapaneserestaurant.com 
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BASIL THAI @ URBANA   http://basil-thai.com/ 
b. Bars/Pubs – A restaurant that sells a full range of alcoholic beverages, has a full menu and is open to all ages. These are to be listed under the Sit-
down Restaurants heading. 
Examples: 
Brick Store Pub, Famous Pub and Sports Palace, Maggie’s Neighborhood Bar & Grill, Taco Mac 
2. Fast Food Restaurants category (FF) 
This category includes fast food restaurants only. Fast food restaurants are characterized by minimal service and by food that is supplied quickly 
after ordering. Food purchased may or may not be eaten quickly as well. Food is commonly cooked in bulk in advance and kept hot, or reheated to 
order. 
Fast Food restaurants usually meet at least one of the following criteria: 
A. A restaurant that is part of a fast food chain or franchise (see list) that ships standardized foodstuffs to the individual      restaurants from central 
locations. 
B. A restaurant that is located in a food court. 
C. A restaurant that is limited to take-out only. 
D. Lunch trucks, trailers, wagons, etc. 
More on Fast Food: 
Fast food is often highly processed and prepared in an industrial fashion, i.e., with standard ingredients and methodical cooking and production 
methods. It is served usually in cartons or bags in a rapid manner in order to minimize costs. Fast food outlets often provide take-away or take-out 
food in addition to tables for eating-in. A drive-through allows food to be ordered and delivered without leaving the car to further speed service. 
Fast food is often finger food that can be eaten quickly and without cutlery. Fast food often consists of fish and chips, sandwiches, pitas, hamburgers, 
breaded chicken, French fries, chicken nuggets, pizza or ice cream, although many fast food restaurants offer some other less easily consumed 
choices like chili, mashed potatoes, or salads. Chinese cuisine, although often served as take-away, is not always considered fast food. 
(http://encyclopedia.thefreedictionary.com/Fast -food%20restaurant) 
Examples: 
• Panda Express http://www.pandaexpress.com/ 
• Kato cajun 
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3. Other category – In case we overlooked one, please use this category! 
ALL PAGES 
Restaurant ID: -  Rater ID:  
Date: / /  
            Month   /   Day       /   Year  
 
Record the following at the top of all pages of the form: 
      Restaurant ID (the two digit number is the number of the restaurant, the one digital is the catalogs: 1 is for sit-in restaurant, 2 is for fast-food 
restaurant), Rater ID, Today’s date 
PAGE 1 
TYPE OF RESTAURANT: 
1) Type of Restaurant:  Code #  
1. Record code from Restaurant Code List for type of restaurant, basing it on the main category of cuisine served (e.g., if it is a Chinese vegetarian 
restaurant, code it as Chinese, not Vegetarian). 
NEMS Asian Restaurant Code List 
Code # Type of Restaurant 
01 Chinese 
02 Thai 
03 Korean 
04 Japanese 
05 Mixed 
 
DATA SOURCES 
2) Data Sources: Site Visit 
  
Take-Away Menu   Internet   Interview   
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2. Record all the data sources that you use in completing the data collection form for this restaurant. 
If you fill in "no" for any of the data sources, leave the corresponding data source in Items #3-6 blank and note the reason in comments. For example, 
if you are not able to complete the site visit for whatever reason, leave Item #3 (Site Visit) blank and note the reason (e.g., manager refused). 
 
SITE FEATURES AND INFORMATION: 
3) Site Visit Information: 4) Take-Away Menu Features: 5) Internet Site Features: 6) Interview Information: 
Take-away Menu            
 
Nutrition 
Information 
  Menu 
 
 Menu 
options 
 
Nutrition Information  
 
Identification of 
healthier menu 
items 
  Nutrition 
Information 
 Pricing  
Other:                                
 
Other: 
 
  Identificatio
n of 
healthier 
menu items 
 Other:  
 Other:   Other  Comments  
Comments:  Comments:  Web site 
URL 
   
   Comments:    
       
 
3. Site Visit Information: Record whether you were able to obtain a take-away menu and/or nutrition information during your site visit. If the site 
visit includes other nutrition-environment relevant information (e.g., a healthy eating brochure), mark “yes” next to “Other” and describe in 
comments. 
4. Take-Away Menu Features: Record whether the take-away menu includes nutrition information or identification of healthier menu items. If the 
menu includes other nutrition-environment relevant information (e.g., a statement encouraging healthy eating), mark “yes” next to     “Other” and 
describe in comments. 
5. Internet Site Features: Record what type of information you found on the Internet about this restaurant. Also record the Web address 
      (URL) or addresses where you found the information. If the website includes other nutrition-environment relevant information (e.g., a 
      nutrition calculator), mark “yes” next to “Other” and describe in comments 
6. Interview Information: Record whether you used a formal sit-down interview to obtain menu options, pricing, or other information that you 
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      could not get from the other data sources. Asking wait staff a few questions is not considered an interview 
HOURS OF OPERATION: 
7) Hours of operation:   Data Sources: Site Menu Web 
Sunday      
  
Thursday 
 
Friday 
 
Saturday 
 
     
     
  
:     
  
:      
  
:     
  
:     
  
  
 
7. Hours of Operation 
If the restaurant is open 24 hours, leave the rest of Section 7 blank. 
      Note: The hours listed beside breakfast (B), lunch (L), and dinner (D) are approximate times. For example, for a restaurant that is open 10:30 am 
– 10:00 pm, mark L (Lunch) and D (Dinner), or even if the restaurant opens at 7:00 am instead of 6:00, mark B (Breakfast). 
During the site visit (or from another data source), record the following: 
 Data source(s) 
 Is the restaurant open or closed on the days indicated? 
 If so, record whether it is open for breakfast (B), lunch (L), and/or dinner (D). If it serves brunch, mark as breakfast and lunch. 
   Record the latest hour open, and mark am or pm. 
ACCESS: 
8) Access: Drive-thru window 
          
Parking onsite 
   
Comments:  
 
8. Access 
     Record whether there is a drive-thru window. If the restaurant offers the option of sitting in your car and a server comes out to take your order or 
bring you your food (e.g., such as Ruby Tuesday’s), this is NOT considered a drive-thru. Just note this in comments. 
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Parking onsite 
Mark YES, if parking is available in a parking lot or structure/parking deck associated with the restaurant. 
It does not matter if the parking is paid, free, valet, or self-park. 
If there is only street parking (free or metered), answer NO to parking, as that is not associated with the restaurant. 
SIZE OF RESTAURANT: 
9) Size of Restaurant: 
 
AND  
 
Comments:  
 
9. Size of Restaurant 
        Record the seating capacity (from the fire department sign on the wall), and count the number of tables of any size, if you do not see the 
         sign. Count both exterior and interior tables.  
         If the restaurant is in a food court and has no tables, fill in seating capacity = 0 and note in comments that the restaurant is in a food court. 
         If the restaurant has its own tables, list the seating capacity, or count the tables and note in comments that there are also tables in the food 
         court. 
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SITE VISIT (OBSERVATION) ITEMS 10 
10. SIGNAGE/PROMOTIONS 
10) Signage/Promotions  
a. Is nutrition information posted near point-of-purchase, or     
available in a brochure? 
   
       b. Do signs/table tents/displays highlight healthy menu 
options? 
   
       c. Do signs/table tents/displays encourage healthy eating? 
   
       d. Do signs/table tents/displays encourage unhealthy eating? 
   
       e. Do signs/table tents/displays encourage overeating  
           (all-you-can-eat, super-size, jumbo, grande, supreme, king   
           size, feast descriptors on menu or signage)? 
   
       f. Other?      
 
 
Record the following and describe the signage in comments. Please note that signage can be inside or 
outside the restaurant. 
a. Nutrition information near point of purchase 
               Is nutrition information posted near point-of-purchase, or available in a brochure that is 
prominently displayed? 
b. Signs/table tents/displays highlight healthy menu options 
              Signage may relate to nutritional value/type of food (grilled food, salads) 
                 • Example: “Try a low-fat option—We feature salads made with fat-free dressing” 
                 • Example: “Eat healthy: Try our Brown Rice” 
c. Signs/table tents/displays encourage healthy eating 
              Signage that encourages making healthy choices 
                 • Example: “Here’s to Eating Well” 
                 • Example: “Fruits and Vegetables—the Smart Choice!” 
d. Signs/table tents/displays encourage unhealthy eating 
              It can be related to nutritional value/type of food (promoting rich desserts and fried foods 
including stir-fried) or price (combo discounts) 
                  • Example: “Try our cheesecake: Rich & creamy” 
                  • Example: Posters featuring pictures of high-fat foods 
                  • Example: Promotional signs or posters pushing combo discounts 
e. Signs/table tents/displays encourage overeating 
              Related to quantity 
                 • Examples: All-you-can-eat, super-size, jumbo, grande, supreme, king size, feast descriptors 
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f. Other 
Note any other signage or displays that would influence food purchasing. 
MENU REVIEW/SITE VISIT ITEMS 11-13 
Items 11-13 are under the header Menu Review/Site Visit, because sometimes they are not listed on the 
menu and you may need to ask wait staff if they are available. 
11. RICE  
11) a. Steamed white rice (white rice) 
   
       b. Fried white rice (fried rice) 
   
       c. Steamed/fried brown rice 
   
       d. Glutinous rice in Dim Sum 
       e. Millet mixed rice 
           Or Other whole grain items?   
   
   
 
Record Steamed white rice (sometime it is written as white rice in the menu), Fried white rice (same as 
Fried rice in the menu),  Steamed/fried brown rice (Brown rice),  and Glutinous rice in Dim 
Sum are available (yes/no).  
All the fried option include stir-fried 
Record millet mixed rice or other whole grain items, e.g. steamed whole wheat bread, whole 
grain noodle. 
 
12. 100% FRUIT JUICE 
12) 100% fruit juice 
    
 
Record whether 100% fruit juice is available (yes/no). 
13. 1% LOW-FAT, SKIM OR NON-FAT MILK  
13) a. 1% Low-fat, skim, or non-fat milk 
   
       b. Calcium fortified soy milk 
    
 
a. Record whether low-fat (1% or ½ %), skim or non-fat milk is available (yes/no). 
b. Record whether Calcium fortified soy milk is available (yes/no). 
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MENU REVIEW 14-21 
14. MAIN DISHES/ENTREES: 
14) Main Dishes/Entrees: 
       a. Total # Main Dishes/Entrees  #:  
       b. Healthy options 
   #:  
       c. Vegetarian option 
   #:  
 
 
14-a. Total number of main dishes/entrees 
 Count the total number of main dishes and entrees on the menu. Include any entrees that are listed as 
specials that do not appear on the menu. If there are both lunch and dinner menu items listed on the same 
menu, do not count the entrees listed as “Lunch” items. Do not include appetizers/snacks section. 
Use the following guidelines: 
 General rule of thumb: If an item is listed as a separate entré count it. Do not think too hard about it. 
Definition of an entrée-- 
      It must be distinctly different, either in ingredients, proportion of ingredients, or preparation method 
and Differ in ways OTHER THAN JUST SIZE/QUANTITY 
An example of different proportion of ingredients: A cheeseburger and a double cheeseburger have 
proportionately different ingredients, making one higher in percent fat than the other. Proportionally, a 
double cheeseburger is higher in percent fat than a cheeseburger, because it has a smaller percentage of 
bread, lettuce and tomato (lower fat ingredients) than meat and cheese (higher fat and saturated fat 
ingredients). Thus, these would be two separate entrees. 
Count each type of entré only once. If the entré is offered in different sizes or in combination with another 
food, count it only once.ee 
           • Example: Baby Back Ribs (Count as one entrée) 
                               ½ Rack Baby Back Ribs 
           • Example: FAJITAS (Count as 2 entrees, not 4) 
                                Steak: Seasoned Steak Grilled to Perfection 
                                Chicken: Grill and Marinated Chicken Breast 
                                Combo: Grilled and Marinated Chicken Breast with Seasoned Steak 
                                Double: Your Choice of Chicken, Steak, or as a Combo 
If the entrée is listed with an option of “chicken or beef” or similar choices, count each item as a separate 
entree. 
           • Example: Curries: Choice of Chicken, Beef, or Pork (Count as 12 entrees, not 4) 
Panang, Masaman, Red Curry, Pineapple Curry 
If entrees are listed together in a section, but are distinctly different, count each one as an entrée. 
           • Example: (Count as 5 entrees, not 1) 
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                            Blimpies Hot Subs—Grilled 
                               6 In: $3.99 6 In: Stacker: $5.19 12 In: $6.29 
                                  • Buffalo Chicken 
                                  • Ultimate Club 
                                  • Beef, Turkey & Cheddar 
                                  • Pastrami Special 
                                  • Reuben 
If various preparation options, e.g., broiled, fried, or grilled, are available, count each preparation option 
as an entrée. 
          • Example: Farm-raised Catfish, grilled or breaded and pan-fried (Count as 2 entré not 1)es, 
If the same entré is prepared with different sauces, count them as different entrées. 
          • Example: A dozen hot wings offered in BBQ, Honey Mustard or Lemon Pepper (count as 3 entré not 
1)es, 
          • Example: Spaghetti with marinara sauce, meat sauce or Alfredo sauce (count as 3 entré not 1)es, 
The followings are counted as main dishes: 
         • Sushi, Dim Sum. If they are listed in appetizer section, do not count as main dish/entrée. 
If a restaurant serves brunch items and there is no separate dinner menu, or if breakfast items are offered 
all day, count them as entrees. 
Count “build your own” as one item. 
        • Example: Build your own omelet (with choice of ingredients) (Count as 1 entrée) 
If the restaurant features a buffet or smorgasbord for one price, count as one entrée. Note this in 
comments. 
 
14-b. Healthy options 
If calorie and fat information or a healthy symbol or notation (e.g., light fare, light, heart healthy, healthy) 
are provided, mark “yes”. If not, mark “no”. Then follow the steps below to count whether the options 
meet the NEMS definition of “healthy”. 
If nutrition information is available: 
1. Count the number of entrees (except burgers and sandwiches) that meet all three of the following 
criteria: 
     a) ≤ 800 calories 
     b) ≤ 30% of calories from fat (see % Fat Chart) 
     c) If saturated fat data are available, then check to see if the items that meet the total fat criterion also 
have ≤ 10% of calories from saturated fat (see % Fat Chart). 
2. If nutrition information is not available: 
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Record the number of entrees identified as “light fare,” “light,” “heart healthy,” “healthy,” sometimes 
designated with a small heart symbol. 
3. If a menu does not have any healthy options, write “0” in the # box. 
% FAT CHART 
Count entrees and main dish salads with the following maximum amounts of calories and total fat (30% 
calories from fat) as healthful choices. Look at the nutritional information listed by each entrée Find 
where each entrée falls in the calorie range listed. Then, see if the grams of fat given for that range are 
equal to or less than the fat content of the entrée If the fat grams in the entrée are greater than the chart, 
it is not counted as a healthy option. 
Calories ≤ grams 
of fat 
   
≤ 179 5 grams  
If saturated fat data are available, then items must also 
have no more than 10% saturated fat calories to count as 
healthful. See chart below: 
180 - 209 6 grams  
210 - 239 7 grams  
240 - 269 8 grams  Calories ≤ grams of saturated fat 
270 - 299 9 grams  ≤ 149 1 gram 
300 - 329 10 grams  150 – 239 2 grams 
330 - 359 11 grams  240 – 319 3 grams 
360 - 389 12 grams  320 – 419 4 grams 
390 - 419 13 grams  420 – 499 5 grams 
420 - 449 14 grams  500 – 589 6 grams 
450 – 479 15 grams    
480 - 509 16 grams    
510 – 539 17 grams    
540 - 569 18 grams  Remember, burgers and sandwiches ≤ 650 calories 
570 - 599 19 grams  590 7 grams 
600 – 629 20 grams  690 8 grams 
630 – 659 21 grams  770 9 grams 
660 – 689 22 grams    
690 – 719 23 grams    
720 – 749 24 grams    
750 – 779 25 grams    
780 – 800 26 grams    
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14c. Vegetarian option 
Record the number of vegetarian entrees that are not made of animal or animal products.  
Example, vegetarian sushi,  vegetarian dumplings, vegetable steamed bread, tofu without meat 
 
15. FRUIT 
15) Fruit (w/out added sugar) 
   #:  
 
 
Record the number of fruit dishes without added sugar (see Supplementary Information for guidance) 
and mark “yes”. 
        • If the menu lists a fruit cup, ask if it is fresh. 
If there are no fruit dishes without added sugar, mark “no” and write “0” in the # box. 
 
Supplementary Information: Fruits Without Added Sugar 
Yes No 
Fresh fruit or canned fruit (in fruit 
juice) 
Fresh fruit compote 
Fresh fruit salad without dressing or 
on the side 
Fresh fruit with yogurt 
Fresh fruit plate with cottage cheese 
Fresh fruit on the salad bar 
Cinnamon apples 
Fruit canned in syrup 
Fruit salad with dressing 
Applesauce 
 
 
16. NON-FRIED VEGETABLES (without added sauce) 
16) a. Non-fried vegetables (w/out added sauce) 
   #:  
       b. Dark green/ orange vegetables  
   #:  
       c. Legumes 
   #:  
 
 
Look for any vegetables separately listed as “sides” or “extras” and see if they meet the NEMS criteria of 
non-fried vegetables without added sauce. If there is any indication of a sauce (e.g., steamed broccoli with 
a buttery sauce), it does not count. Also, if vegetables are listed “separately” and not as part of an entrée 
(i.e., you have a choice of vegetables that are grouped below or above the entrée), these can be counted, if 
they are healthy. Salad listed as a side when the restaurant has low-fat or fat free dressings counts. 
 
16a. Record the number of non-fried vegetables (also without sauce or breading) and mark “yes”. (See 
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Supplementary Information for guidance.) 
If there are no vegetables that meet the criteria, mark “no” and write “0” in the # box.  Stir-fried are not 
included. 
Supplementary Information: Non-fried Vegetables Without Added Sauce 
Note: Do not count vegetables that are a part of a main dish, such as those found in sushi, stew or spinach 
lasagna. Do not count a side salad or vegetables on the salad bar. 
Yes No 
Raw (e.g., sliced tomato) 
Steamed 
Grilled or chargrilled 
Baked 
Pickled 
Sushi, Mixed dishes, such as lasagna, pot pie, stew, spinach 
calzone, or 
shepherd’s pie, Fried, stir-fried, Breaded, Au gratin, 
Casserole, Creamed 
Scalloped, With sauce, Glazed, Sautéed, Potatoes 
Pinto beans or other dried beans or peas 
16b Record the number of dishes of Dark green/ orange vegetable (count those more than a half is Dark 
green/ orange vegetable) among those counted in 16a. Dark green vegetables (green as dark as broccoli 
or darker), including bok choy, broccoli, collard greens, dark green leafy lettuce, kale, mesclun, mustard 
greens, romaine lettuce, spinach, turnip greens, watercress, and Red & orange vegetables, including acorn 
squash, butternut squash, carrots, Hubbard squash, pumpkin, red peppers, sweet potatoes, tomatoes. 
16c Record the number of dishes of Legumes (count those more than a half is legumes) among those 
counted in 16a. 
Legumes, including black beans, black-eyed peas (mature, dry), garbanzo beans (chickpeas), kidney 
beans, lentils, navy beans, pinto beans, soy beans, split peas, white beans. (Do not including bean sprouts, 
green beans, wax beans) 
 
17. SEAFOOD 
17) a. Fried seafood 
   #:  
       b. Non-fried seafood 
   #:  
 
 
17 a. Record the number of fried seafood (or Stir-fried) and seafood with sauce.  
17 b. Count non-fried seafood without added sauce (see Supplementary Information for guidance) and 
mark “yes”. 
If it’s fried, write stir-fried or fried specifically on comments section.  
18. NOODLE 
18) a. Fried Noodle 
   #:  
       b. Non-fried noodle 
   #:  
 
Record whether noodle (fried) and non-fried noodle are available (yes/no) and the number. If not labeled 
135 
     
 
 
 
as fried, we assume all the noodle soup as non-fried.  Stir-fried are recorded under fried. 
If it’s fried, write stir-fried or fried specifically on comments section. 
Example: noodle soup, udon, lo mein are counted as non-fried, unless it mentioned as fried. Chow mein is 
stir-fried. 
19. OTHER HEALTHY or WHOLE GRAIN WEATEN DISHES 
19) Other healthy or whole grain wheaten dishes 
   #:  
 
Record whether the restaurant offers any additional healthy (non-fried, without sauce) or whole grain 
wheaten dishes. 
 
20. TEA WITHOUT SUGAR 
20) Tea without sugar 
   #:  
 
Record whether the restaurant offers tea without added sugar. 
 
21. OTHER HEALTHY OR LOW CALORIE BEVERAGE 
21) Other healthy or low calorie beverage?
 
   #:  
 
 
Record whether the restaurant offers any additional healthy or low calorie beverage. other than juice, 
milk, soymilk, and tea. 
A healthy option can be sugar free drink and a low calorie beverage. 
A low calorie beverage is considered any beverage with ≤ 40 calories per stated serving. 
             Examples: a low calorie drink that is not a soft drink like lemonade sweetened with splenda, low-
cal Sobe, unsweetened iced tea, bottled/flavored water, Perrier. 
 
22. FACILITATORS AND SUPPORTS 
(Note: Always assess the following on the menu, if available, even if you have reviewed the Web site.) 
22) Facilitators & Supports  
       a. Nutrition information on menu (paper or posted menu) 
    
       b. Lower sodium options 
   
       c. Healthy entrees identified on menu 
   
       d. Reduced-size portions offered on menu 
   
       e. Menu notations that encourage healthy requests 
   
       f. Other?     
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a. Nutrition information 
              Nutrition information must be listed for more than one item and also include as a minimum: 
Calories and total fat 
b. Lower sodium options 
Mark “Yes” if there are dishes labeled on the menu or the menu board as lower sodium 
option. If none labeled as lower sodium option, mark “no”. 
c. Healthy entrees identified 
            Entrees must be in a separate section identified as healthier choices or have a symbol with a 
footnote describing them as a healthier choice. 
            Do not include low-carb or vegetarian notations. 
d. Reduced-size portions 
          Does the menu offer reduced-size portions, e.g., half-order vs. full-order? 
                 • Example: Taco Heap................. $6.79/$4.25 half 
          If multiple-size options are a standard part of the menu, mark “standard”. 
                 • Example: Small vs. large pizza, 6” vs. 12” sub, 6 pc vs. 12 pc fried chicken, regular vs. large 
burger 
          If 22c is “No”, OR “Standard” then mark 24d “N/A”. 
          Do not count kid’s meal/menu, no matter it is only for kids or for customers at all ages. 
e. Encourage healthy requests 
          Do menu notations encourage healthy requests and indicate that it would make the selection a 
healthier choice? 
               • Example: Under the “Low-Fat Meals” section, the menu says, “Ask your server for Light Ranch 
Dressing for salads.” 
               • Example: Menu says, “A lighter quantity of rice or beans is no problem—just ask!” 
               • Example: Menu says, “Our sandwiches are topped with lettuce, tomato and cheese. For a low-fat 
option, ask for lettuce 
                   and tomato only.” 
f. Other 
         Note any other facilitators and supports on the menu 
 
23. BARRIERS 
23) Barriers  
       a. Large portion sizes encouraged? 
           Super-size items on menu 
   
       b. Menu notations that discourage special 
requests 
           (e.g., No substitutions or charge for 
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substitutions) 
       c. All-you-can-eat or "unlimited trips" 
   
       d. Other?      
 
a. Large portion size encouraged? 
             Does the restaurant promote large portion sizes on the menu? 
                  • Example: Super-sized items 
                  • Example: Giant spuds 
                  • Example: Colossal burger 
                  • Example: The Heap (“A heap of…”) 
b. Discourage special requests 
            Do menu notations discourage special requests 
                 • Example: “No substitutions” 
                 • Example: “Extra charge for substitutions” 
c. All-You-Can-Eat or Unlimited Trips 
            Example: All-you-can-eat buffet 
            Example: “We keep bringing the food until you stay ‘stop’” 
            Does not include beverages, unless it is a milkshake or ice-cream drink 
d. Other barriers 
             Record other barriers not previously noted and describe in comments. 
                  • Example: free refills on rice or bread 
 
24. PRICING 
24) Pricing  
a. Sum of individual items compared to combo meal 
  
  
b. Healthy entrees compared to regular ones 
  
  
c. Charge for shared entree? 
   
d. Smaller portion compared to regular portion 
(if 22c is No or Standard then mark N/A)   
  
e. Other?     
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a. Combo meals 
            Identify if combo meals are more, the same, or less than purchasing individual items.  
If there are no combo items, mark NA. 
            Definition of Combo Meal 
            • A combo meal combines several menu items that would otherwise be sold separately. 
            • It is not an entré with menu item specifics, but separate items with separate prices, put together 
as a "combo". 
            • It may include a drink but not necessarily. 
            • It does not matter if they offer diet drinks (since all McDonald's, Burger King, etc., do this also). 
            Example: Burger + fries + soda as a combo, vs. burger + fries + soda separately 
b. Healthy entrees compared to regular 
            Identify if healthy meal options are more expensive, the same, or less than regular meal options. 
            • Based on the healthy meal options you identified in Items #14c, #16abc, #17a and b, and #18a 
and b, are similar menu items more expensive, the same, or less expensive? 
            • If there are no healthy items, mark NA. 
            • If you will need to return to the office to figure out which items are healthy options based on the 
fat chart and nutrition 
                   information, note the prices for the items you think might be the healthy options and their 
comparisons. An example would be 
if there was a grilled chicken sandwich and a fried chicken sandwich on the menu. Answer 24b once you 
have determined if it 
is a healthy option. 
 
c. Extra charge for shared entrée 
              Example: Notation on menu-- “$1.50 plate charge for shared entrée”. Mark “Yes” if charge extra 
fee, “No” if not or not mentioned. 
d. Smaller portion pricing 
            Is a smaller portion more, the same price, or less than a regular portion? 
e. Other 
Note any additional pricing incentives that encourage overeating or healthy eating and describe in 
comments. 
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NEMS-R Rationale 
 
(Adapted from NEMS-R Forms, 2007) 
 
 
NEMS-AR 
Rationale for Asian Restaurant Measures Criteria 
Listed below is an explanation as to the rationale for each of the categories on the restaurant survey.  
 
Topic Basis for Criteria 
Restaurant 
Classification 
Restaurants were classified as either “fast-food” or “sit-down” based, in part, on 
definitions from the following sources: 
http://encyclopedia.thefreedictionary.com/Fast-food%20restaurant and 
http://en.wikipedi.org/wiki/Fast_casual_restaurant, and have a separate category 
for “Fast casual” restaurants because they are a growing trend in the restaurant 
industry. However, if you prefer, they can be classified again with sit-down 
restaurants. Compared to the original NEMS-R, “Fast casual” restaurants are 
excluded, because it is hard to recognize it from fast-food restaurants, and almost 
the same with fast-food restaurants. 
Main Dishes—
Healthy 
We identified healthful entrée choices on the menu in one of two ways: 
1. The menu identified the entrée as a healthful choice. We asked the question, 
“Would a restaurant patron with an ‘untrained eye’ be able to spot these choices?” 
Note: Since 1997, restaurants are required to adhere to the same FDA standards as 
those used on packaged foods. For example, if they use the word “low-fat” or “light” 
on the menu, the food must meet the FDA definition. 
2. If the restaurant provided nutrient analysis, an entrée must meet all three of the 
following criteria  
Entrees = 800 calories  
Burgers/sandwiches = 650 calories  
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≤30% calories from fat 
≤10% calories from saturated fat (if information is available) 
Rationale for criteria: Calorie limit for an entrée was based on the Daily Value of 
2000 calories (FDA food label standard). If breakfast = 1/5 of calories, lunch = 2/5, 
and 2/5 = dinner, dinner is approximately 800 calories. The criteria for % calories 
from fat and saturated fat are based on Dietary Guidelines for Americans, 2010. 7th 
Edition, Washington, DC: U.S. Government Printing Office, December 2010, p. 12., 
Measuring Cues for Healthy Choices on Restaurant Menus: Development and 
Testing of a Measurement Instrument, Am J of Health Promotion. 2004;6:444-449. 
Whole Grain 
 
 
Because restaurant breads are not in a package, in most cases we were not able to 
tell whether they were 100% whole grain. We gave the restaurants credit for 
serving whole wheat, cracked wheat, and/or rye breads, which may represent an 
improvement over white breads. 
Source: Dietary Guidelines for Americans, USDA Center for Nutrition Policy and 
Promotion (Include several servings of whole grain foods daily—such as whole 
wheat...) 
Fruits 
 
The Dietary Guidelines encourage the consumption of fresh or canned fruit without 
added sugar. Fruits are naturally fat-free and low in sodium. They also contain 
naturally-occurring sugars. Added sugar and/or dressing increases the calories 
without increasing the nutrient value; therefore, we only measured fruits that did 
not contain these added ingredients. 
Source: U.S. Department of Agriculture and U.S. Department of Health and Human 
Services. Dietary Guidelines for Americans, 2010. 7th Edition, Washington, DC: U.S. 
Government Printing Office, December 2010. (Food and Nutrients to Increase) 
Non-fried 
Vegetables 
 
The Dietary Guidelines encourage the consumption of vegetables without added fat. 
Frying and adding sauces greatly increases the calorie content of vegetables. Also 
encourage the consumption of dark green/ orange vegetables and legumes. 
Source: U.S. Department of Agriculture and U.S. Department of Health and Human 
Services. Dietary Guidelines for Americans, 2010. 7th Edition, Washington, DC: U.S. 
Government Printing Office, December 2010. (Food and Nutrients to Increase) 
Dairy: low-fat milk 
and fortified soy 
milk 
The Dietary Guidelines encourage the consumption of skim or low-fat milk.  
Source: U.S. Department of Agriculture and U.S. Department of Health and Human 
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Services. Dietary Guidelines for Americans, 2010. 7th Edition, Washington, DC: U.S. 
Government Printing Office, December 2010. (Food and Nutrients to Increase) 
Non-fried Seafood 
and Non –fried 
noodle 
Seafood is protein food and some have plenty of omega-3 fatty acids which are good 
to human beings. The consumption of seafood without added fat is a healthy choice. 
Noodle is a traditional Asian food, which is very popular in Asian restaurants. 
Source: U.S. Department of Agriculture and U.S. Department of Health and Human 
Services. Dietary Guidelines for Americans, 2010. 7th Edition, Washington, DC: U.S. 
Government Printing Office, December 2010. (protein food) 
Healthful or Low- 
Calorie/ Sugar 
Beverages 
 
We gave the restaurants credit for 100% fruit juice, low-fat or non-fat milk (both 
sources of desirable nutrients), fortified soy milk, tea without sugar (adds no 
calories), and low calorie beverages (40 calories per stated serving). 
Source: U.S. Department of Agriculture and U.S. Department of Health and Human 
Services. Dietary Guidelines for Americans, 2010. 7th Edition, Washington, DC: U.S. 
Government Printing Office, December 2010. (Food and Nutrients to Increase). 
Facilitators, 
Supports, 
Barriers, Pricing, 
Signage and 
Promotions 
We assessed the many cues and impediments that encourage or discourage the 
selection of healthful foods in restaurants. Other studies have examined similar 
factors and have found differences among restaurants. 
Sources: Cassady D, Housemann R, Dagher C, Measuring Cues for Healthy Choices 
on Restaurant Menus: Development and Testing of a Measurement Instrument, Am 
J of Health  Promotion. 2004;6:444-449. Warshaw H, Guide to Healthier Restaurant 
Eating, American Diabetes Association, 2002.  Jacobson MF, Hurley J, Center for 
Science in the Public. Interest, Restaurant Confidential, 2002. 
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APPENDIX H.   
NEMS-AS FORM, PROTOCOL AND RATIONALE  
(Note: The protocol and rationale was also used as training protocol for MENS-AS.) 
 
Nutrition Environment Measures Study in 
Asian Grocery Store in UIUC 
 
 
 
 
 
 
(Adapted from NEMS-S survey and instructions: Saelens B, Glanz K, Sallis J, Frank L. 2007, 
Amer J Prev Med, Nutrition Environment Measures Study in Stores) 
Source: Glanz K, Clawson M, Young M, Carvalho M. Nutrition Environment Measures 
Training Manual. Atlanta:  Emory University, 2006. 
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NEMS-AS 
Measurement Forms 
 
 
 
Store ID: -  Rater ID:  
Date: / /  
            Month   /   Day       /   Year 
Start Time:  (use military time) 
Cash Register: #  End Time:   (use military time) 
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Store ID:  -                   Rater ID:                     Date:  /  /                  Measure Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #1: Dairy 
A. Milk Availability 
Item Available   Comments: 
Low-fat (skim or 1%)    
 
      
2% milk          
Whole milk          
Low-fat (skim or 1%) milk proportion (shelf space):  %  
    
B. Soymilk Availability 
Item Available  Comments: 
Calcium-fortified soymilk   
 
      
Non calcium fortified soymilk         
Soymilk powder mix  
(calcium fortified)   
 
      
Soymilk powder mix  
(non-calcium fortified) 
  
      
Calcium fortified soy milk 
proportion (shelf space):  
 % 
      
Other milks                                     
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Store ID:  -                   Rater ID:                     Date:  /  /               Measure Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #2: Fruit 
Availability   
A. Fresh Fruit 
 
Comments: 
1.             
2.             
3.             
4.             
5.             
6.             
7.             
8.             
9.             
10.             
11. Total Types (Count # of all available fresh fruits) #:  
      
  
B. Frozen Fruit  Comments: 
1.              
2.              
3.              
4.              
5.              
6. Count total # of frozen fruit:  
 
  
C. Canned Fruit (canned in 100% juice/water) 
1.       Comments: 
2.              
3.              
4.              
5.              
6. Count canned fruit in 100% juice/water #/Total canned fruit #: /  
   
D. Dried or preserved fruit Comments: 
1.        
2.        
3.        
4.        
5.        
6. Count total # of dried fruit #:  
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Store ID:  -                   Rater ID:                     Date:  /  /             Measure Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #3: Vegetable 
Availability  
A. Fresh Vegetables  
 
Dark green vegetables (green as dark as broccoli or darker) Comments: 
 
Yes No 
 
1. Broccoli 
         
2. Spinach  
  
      
3. Romaine  
  
      
4. Collard  
  
      
5. mustard greens  
  
      
6. Green beans  
  
      
Red and orange vegetables   Comments: 
1. Tomatoes   
  
      
2. Carrots  
  
      
3. Sweet potatoes  
  
      
4. Red peppers  
  
      
5. Winter squash  
  
      
6. Pumpkin  
  
      
Dark green/orange vegetables (Count # of all available)    
Legumes (Beans and peas) 
Yes No 
Comments: 
1. Kidney beans  
  
      
2. Lentils  
  
      
3. Chickpeas  
  
      
4. Pinto beans  
  
      
Legumes vegetables        
Total Types (Count # of all available fresh vegetables)            
  
B. Frozen Vegetables  Comments: 
1.       
      
2.       
      
3.             
4.             
5.             
6. Total #:  
      
C. Canned Vegetables (no salt added only) Comments: 
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1.       
 
      
2.             
3.             
4.             
5.             
6. Total #:  
      
 
 
 
 
 
 
Store ID:  -                   Rater ID:                     Date:   /   /                 Measure Complete  
 
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #4: Meat and Poultry 
Availability  
   
Healthier option: Yes No Comments: 
1. Lean cuts of beef 
  
      
2. Lean ground beef 
  
      
3. Lean cuts of pork 
  
      
4. Lean ground pork 
  
      
5. Skinless chicken  
  
      
6. Chicken 
  
      
Regular option:    
1. Standard beef 
  
      
2. Standard ground beef 
  
      
3. Standard pork 
  
      
4. Standard ground pork 
  
      
# of varieties of healthier options/ # of regular: /  
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Store ID:  -                   Rater ID:                     Date:  /  /               Measure Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #5: Seafood 
Availability 
A. Fresh and Frozen Seafood  
Rich in omega-3 fatty acids 
and lower in mercury  
Yes No  Comments: 
1. Salmon 
  
       
2. Trout  
  
       
3. Herring  
  
       
4. Sardines 
  
       
5. Anchovies  
  
       
6. Pacific oysters 
  
       
7. Atlantic and Pacific 
mackerel   
       
8. Shrimps 
  
       
9. Clams 
  
       
10. # of Healthier options/ Total #:: /  
      
  
B. Canned Seafood Low sodium (≤140 
mg/serving) 
Comments: 
Yes No 
1.       
  
      
2.       
  
      
3.       
  
      
4.       
  
      
5.       
  
      
6. # of Healthier options/ Total #: /  
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Store ID:  -                   Rater ID:                     Date:   /   /              Measure Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #6: Tofu 
 
Tofu  
Item Available Comments: 
1.        
2.        
3.        
4.        
5.        
Total #:   
 
 
 
 
 
Store ID:  -                   Rater ID:                     Date:  /  /                Measure Complete  
 
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #7: Flour Foods 
Availability  
A. Flour Foods    
Noodles Seasoning packet inside or 
not 
Comments: 
Yes No 
1. Whole-Wheat Noodle 
  
 
2.       
  
 
3.       
  
 
4.       
  
 
5.       
  
 
    
B. Frozen wheat products Availability  
Yes No  
1. Vegetable dumplings 
  
 
2. Vegetable wontons 
  
 
3. Whole wheat steamed bread  
  
 
4. Others (veg/whole grain) 
  
 
# of healthier options/ Total #: /  
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Store ID:  -                   Rater ID:                     Date:  /  /              Measure Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #8: Beverage 
Healthier option:  
100% Juice 
Available 
Comments: Yes  No  
1.       
  
 
2.       
  
 
3.       
  
 
4.       
  
 
5.       
  
 
Water 
  
 
Diet soda 
  
 
Tea without sugar 
#:  
 
Tea with sugar 
#:  
 
Other sugar free beverages 
#:  
 
# of healthier options/ Total #: /  
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Store ID:  -                   Rater ID:                     Date:  / /               Measure Complete  
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #9: Grain 
Item Available  
Whole Grain: Yes No Comments: 
1. Brown rice 
  
 
2. Millet 
  
 
3. Others: 
  
 
Refined Grain    
1. White rice 
  
 
2. Others: 
  
 
Rice mixes 
  
  
# of whole grain options/Total #: /  
 
 
 
 
Nutrition Environment Measures Survey (NEMS)-Asian Grocery Stores  
Measures #10: Sauce 
Item  Comments: 
Low sodium sauce   
1.         
2.         
3.         
4.         
5.         
6 Total #:  
 
Regular sauce  
1.        
2.        
3.        
4 Total #:  
 
 # of low sodium sauce/ Total #: /  
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NEMS-AS Protocol 
NUTRITION ENVIRONMENT MEASURES SURVEY (NEMS) 
Asian Grocery Stores Measures 
Survey Instructions 
These measures are designed to rate the nutrition environments of Asian grocery stores around UIUC 
area. 
Instructions 
The basic principle of these measures is to gather information on comparable items across 
stores and types of food, so when possible, rate items within the same brand or exactly as 
specified. 
Layout 
The majority of the measures have a similar layout. 
1.  There are “healthier” and “regular” options listed. The healthier option is always listed first. 
2.  For the measures that have healthier and regular options, the preferred item, which is the 
item that you would ideally like to rate if it is available, is listed first.  The preferred item is 
followed by alternate items. 
3.  No brand information included in this survey, but when possible, rate items within the same 
brand or exactly as specified, and record the brand name in comments section. 
4.  There is a Measure Complete box at the top right of each page for you to mark when you 
have completed a measure. 
Time 
Complete grocery store measures between 9 am and 4 pm. (This helps to ensure that items have 
been stocked for the day and are not sold out.) 
Availability 
1.  Before recording any information, first look for the preferred healthier item and the 
comparable regular item. 
2.  If only one is available, look for the first healthier alternate listed to see if a comparison 
within the same brand is possible. 
3.  Once a comparable pair is identified, record the information.  You may choose to 
include recording the information for the one item that is available, in addition to the 
alternate comparable pair information. If so, write in comments “no comparable 
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pair”. 
4.  If a comparable pair cannot be found, record a healthier and regular item that are as similar 
as possible. 
           5. If an item is sold out, write “sold out” in the Comments section and record any 
                available information.  Continue down the list until an item is available or the list has                                                                      
                been exhausted. 
Pricing 
1.  If price is not available, ask an employee at the cash register or at customer service.  Wait until 
all of the measures have been completed before asking the price of the items that are needed. 
There may be exceptions to this (i.e., you are in the produce section and there is no price 
shown but an employee is working there), so use your judgment. 
2.  Do not use a sale price unless it is the only price posted and write “sale price” in     
     comments section. 
Cover Page 
On the cover page, fill in the following: 
Rater ID 
Store ID, consist of two store number and one number for Type of store (1- Chinese, 2- Korean, 
3- Japanese, 4 – Thai, 5 - Mixed) 
         Date 
Start time (when you enter the store), use military time. 
End time (when you have finished the measures and reviewed them for completeness) 
Number of cash registers in the store (including any at the pharmacy or customer service). 
Each checkout register should be counted, even if a clerk is not there at the time of your 
visit.  For stores that have a self-checkout area, include only the cash register(s) serving 
the self-checkout stations. 
General Completion Tips 
Remember to follow the tips below to decrease the data cleaning time later. 
1.  Write legibly. 
2.  Check your work. 
3.  Use the correct line/bubble. 
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For Those Whose Forms will be Scanned 
The surveys will be scanned on a machine that is very picky, so please remember to do the following: 
1.  Darken your circles once you are sure of the answer. 
2.  Press down when writing letters or numbers so they are legible and dark. 
3.  Write your comments and notes on the lines provided. 
4.  Do not cross through any individual items or sections. 
5.  Erase any stray marks you make. 
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Measures #1: Dairy 
Milk Definitions 
a. Low-fat milk – skim/fat-free and 1% fat 
b. Reduced fat milk – 2% fat 
c. W h o l e  milk – full fat (3.25% fat) 
Measurement Procedures 
1. Find the milk aisle in the store. 
2. Look for the store brand or the brand with the most shelf space. If there is equal shelf space for 
different brands, select the one that has a brand name closest to the beginning of the alphabet. 
Record items availability. When possible, rate items within the same brand or exactly as 
specified, and record the brand name in comments section. 
3. Low-fat (skim or 1%) milk proportion (shelf space), complete only if low-fat milk is available. 
Count and record the number of columns of all brands of low-fat milk compared to the whole 
columns of any milk. Empty slots where it may need to be restocked are not included. 
4. Find the soy milk aisle in the store. 
5. Look for the store brand or the brand with the most shelf space. If there is equal shelf space for 
different brands, select the one that has a brand name closest to the beginning of the alphabet. 
Record items availability. When possible, rate items within the same brand or exactly as 
specified, and record the brand name in comments section. 
6. Calcium fortified soy milk proportion (shelf space), complete only if calcium fortified soy milk is 
available. Count and record the number of columns of all brands of fortified soy milk compared 
to the whole columns of any soy milk. Empty slots where it may need to be restocked are not 
included.  
7. Other milks, check the availability of other milks, for example rice milk, almond milk. Choose 
“Yes” if they are available and write their names in the comments section. 
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Measures #2: Fruit 
1. Find the produce department in the store. 
2. Record the name of available fruit, if there are more than 10 fruits available, record bananas, 
apples, oranges, grapes, kiwi fruit, peaches, strawberries, cantaloupe watermelon, pears 
preferentially. If there are more than one species of one fruit, choose the one most similar to the 
average price, and record the specie name in comments section.  
3. If the fruit is only available as pre-sliced and in a container, still mark “yes” for available and 
write “pre-cut in container” in comments.  
If the fruit is available but mixed with other fruit in a container, mark “no” for available but note 
the fruit cup contents in comments. 
4. After completing the information for the 10 fruit items, count the total number of available fruit. 
5. For frozen fruit, write down five available items, and count the total # of frozen fruit. 
6. For the canned fruit, only write down items canned in 100% juice/water, check the labels, and 
count the amount of both canned fruit in 100% juice/water and the total canned fruit. 
7. For dried or preserved fruit, do the same as the frozen fruit. 
 
Measures #3: Vegetable 
1. Find the produce department in the store. 
2. Record the availability of the vegetables list. For dark green vegetables (green as dark as broccoli 
or darker), if there are other dark green vegetables available, write their names on comments. 
For orange and red vegetables, if there are other orange and red vegetables available, write their 
names on comments. If there are more than one species of one vegetable, choose the one most 
similar to the average price, and record the specie name in comments section.  
3. For carrots, look for whole carrots. Only select baby or precut carrots as a last resort and make a 
note in comments. 
For tomatoes, look for the least expensive loose tomatoes (regular size) first.  If not available, 
look for tomatoes packaged. Choose tomatoes on the vine or cherry tomatoes as a last resort and 
make a note in comments. 
8. Count the total number of available dark green vegetables, including bok choy, broccoli, collard 
greens, dark green leafy lettuce, kale, mesclun, mustard greens, romaine lettuce, spinach, turnip 
greens, watercress, and red & orange vegetables, including acorn squash, butternut squash, 
carrots, Hubbard squash, pumpkin, red peppers, sweet potatoes, tomatoes. 
 
9. Count the total number of available legumes, including black beans, black-eyed peas (mature, 
dry), garbanzo beans (chickpeas), kidney beans, lentils, navy beans, pinto beans, soy beans, split 
peas, white beans. 
10. After completing the information, count the total number of available vegetables. 
11. Find frozen vegetables in refrigerator, and record of available items’ names. 
12. Find canned vegetables in refrigerator or shelf, record only those without adding extra salt. 
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Measures #4: Meat and Poultry 
Lean Meat Definitions: 
a.  Lean meat: ≥90% lean, ≤10% fat  
b.   Standard meat: 80% lean, 20% fat 
1. Find the fresh meat case in the store. If the store does not sell prepackaged meat, go to the 
butcher’s case to look for meat. 
2.  Look for beef/ pork/ chicken that occupy the most shelf space and for which there are both lean 
and regular options. For #6 Chicken refers to chicken with skin. 
3.  For the healthier option, locate the lean beef/ pork/ chicken with 10% or less fat and skinless 
chicken. 
4.  Count and record the number of varieties of healthier options and of regular options, 
includes both different brands and variety of % fat (e.g., 10%, 7%, 3%, etc.).   
7.  For the regular option, locate the standard beef/ pork/ chicken with 20% fat. Repeat step 3. 
 
Measures #5: Seafood 
1. Find the fresh seafood case in the store and frozen one in refrigerator. 
2. For healthier option, look for seafood rich in omega-3 fatty acids, such as salmon, trout, sardines, 
anchovies, herring, Pacific oysters, and Atlantic and Pacific mackerel, or lower in mercury, 
including clams and shrimps.  
3. Count the number of Healthier options of seafood and of total types of seafood available in store. 
4. Find the canned seafood in the shelf.  
5. For healthier option, look for items labeled lower sodium or check the sodium content in the 
nutrient fact: 
Salt-free and sodium free = containing five milligrams of sodium or fewer per serving. 
Very low sodium foods = contain fewer than 35 milligrams per serving. 
Low sodium = have fewer than 140 milligrams in each serving. 
Some processed foods have less sodium than their counterparts do. Labels may read as follows: 
   Light in sodium refers to foods that contain half the amount of sodium than typical    versions 
do. 
   Reduced sodium refers to foods that contain 25 percent of the sodium of typical versions of the 
foods.  
6. Count and record the number of varieties of healthier options and of total options. 
 
Measures #6: Tofu 
1. Find tofu on shelf or refrigerator. 
2. Record available items’ names. If more than 5 items, look for those with the most shelf space. 
3. Count and record the total number of tofu. 
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Measures #7: Flour Foods 
Definition of sodium levels 
Salt-free and sodium free = containing five milligrams of sodium or fewer per serving. 
Very low sodium foods = contain fewer than 35 milligrams per serving. 
Low sodium = have fewer than 140 milligrams in each serving. 
1. Find flour food on shelf and in the refrigerator. 
2. For noodle, look for whole-wheat noodle, and recognize whether it added extra salt according on 
the ingredient fact, checking if they have seasoning packets inside or not.  
3. Find frozen wheat products in the refrigerator. Record the availability of vegetable dumplings, 
vegetable wontons, and the whole wheat steamed bread. 
4. For others, look for those labeled as vegetarian and whole grain frozen wheat products other 
than vegetable dumplings, vegetable wontons, and the whole wheat steamed bread, for example 
steamed stuffed bun, whole wheat dumplings, sushi package etc.. 
5. Count and record the number of healthier options and of total options. 
 
Measures #8: Beverage 
Beverage Definitions 
a. 100% juice – Natural fruit juice with no added sugars. Container must say 100% fruit juice on 
label. 
b. Sugar free beverage = without adding extra sugar according to the ingredient fact.  
1. Find the beverage section in the store. 
2. For healthier option, 100% juice, water, tea without added sugar and sugar free beverage are 
included. 
3. Count and record the number of healthier options and of total options. 
 
Measures #9: Grain 
1. Find the rice, millet in the store, usually in the back corner and on shelf, respectively. 
2. For whole grain, brown rice, millet, whole grain rice mixes are included. For refined grain, record 
white rice and other items. 
3. Count and record the number of whole grain options and the total options. 
 
Measures #10: Sauce 
Definition of sodium levels 
Salt-free and sodium free = containing five milligrams of sodium or fewer per serving. 
Very low sodium foods = contain fewer than 35 milligrams per serving. 
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Low sodium = have fewer than 140 milligrams in each serving. 
1. Find sauce in the store, usually in the seasoning shelf, for example soy sauce, fish sauce, etc. 
2. For low sodium sauce, look for items labeled low/ reduced sodium or recognize by nutrient fact. 
3. For regular sauce, look for items without low/ reduced sodium label and recognized as regular 
sodium items by nutrient fact. 
4. Count and record the number of healthier options and the total options. 
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NEMS-AS Rationale 
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NEMS Rationale for Asian Grocery 
Store Measures Criteria 
 
Listed below is an explanation as to the rationale for each of the measures on the stores 
survey. Generally, those items are chosen based on Dietary Guidelines 2010 (foods and food 
components to reduce and foods and food components to increase) and ChooseMyPlate for food 
categories. 
Topic Basis for Criteria 
Dairy FDA criterion of ≤ 3 gm fat/serving was used in distinguishing the healthier 
option (non-fat or 1% milk) 
Source:  
U.S. Department of Agriculture and U.S. Department of Health and Human Services. 
Dietary Guidelines for Americans, 2010. 7th Edition, Washington, DC: U.S. 
Government Printing Office, December 2010. (Food and Nutrients to Increase) 
Fruit and 
Vegetable 
The 10 fruits/ vegetables recorded preferentially are selected based on 
ChooseMyPlate and the original version of NEMS-R. 
Meat and Poultry Choose lean or low-fat meat and poultry. If higher fat choices are made, such 
as regular ground beef (75 to 80% lean) or chicken with skin, the fat counts against 
your maximum limit for empty calories (calories from solid fats or added sugars). 
Lean meat: ≥90% lean, ≤10% fat ; Standard meat: 80% lean, 20% fat. This criteria is 
from ChooseMyPlate. 
Sources:  
ChooseMyPlate –MyPlate- Protein food: http://www.choosemyplate.gov/food-
groups/protein-foods.html 
Seafood Select some seafood that is rich in omega-3 fatty acids, such as salmon, trout, 
sardines, anchovies, herring, Pacific oysters, and Atlantic and Pacific mackerel and 
low in lower in mercury. 
Sources: 
Dietary Guidelines for Americans2010, USDA Center for Nutrition Policy and 
Promotion, page 63. ChooseMyPlate –MyPlate- Protein food: 
http://www.choosemyplate.gov/food-groups/protein-foods.html 
Tofu As a kind of traditional Asian food, tofu is process soy product high in 
protein. 
Sources： 
ChooseMyPlate –MyPlate- Protein food: http://www.choosemyplate.gov/food-
groups/protein-foods.html 
Flour Food  and 
Grain 
Most of these products are made from refined grains. Some are made from 
whole grains. Check the ingredient list for the words "whole grain" or "whole wheat" 
to decide if they are made from a whole grain. Some foods are made from a mixture 
of whole and refined grains. 
Some grain products contain significant amounts of bran. Bran provides 
fiber, which is important for health. However, products with added bran or bran 
alone (e.g., oat bran) are not necessarily whole grain products. 
Sources: 
ChooseMyPlate –MyPlate-Grain: http://www.choosemyplate.gov/food-
groups/grains.html 
Beverage We are comparing the availability and relative cost of healthier beverage: 
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100% juice, green tea without added sugar and sugar free beverage vs. juice 
drinks. 
Source:  
Dietary Guidelines for Americans, USDA Center for Nutrition Policy and Promotion 
(Limit your intake of beverages…high in added sugars.) 
Sauce Sauce (e.g. soy sauce, vinegar, hoisin sauce) is traditional and popular 
seasoning among Asian and most are high in sodium. Use the Nutrition Facts label to 
choose low-sodium soy sauce. 
Sources: 
Dietary Guidelines for Americans2010, USDA Center for Nutrition Policy and 
Promotion, page 68. 
10 tips Nutrition Education Series: Salt and Sodium. June 2011, ChooseMyPlate.gov. 
United States Department of Agriculture Center for Nutrition Policy and Promotion. 
http://www.choosemyplate.gov/food-
groups/downloads/TenTips/DGTipsheet14SaltAndSodium.pdf 
Sodium FDA criterion was used to identify the lower sodium: 
Salt/Sodium-Free → Less than 5 mg of sodium per serving 
Very Low Sodium → 35 mg of sodium or less per serving 
Low Sodium → 140 mg of sodium or less per serving 
Reduced Sodium → At least 25% less sodium than in the original product 
Light in Sodium or Lightly Salted → At least 50% less sodium than the 
regular product 
No-Salt-Added or Unsalted → No salt is added during processing, but not 
necessarily sodium-free. Check the Nutrition Facts Label to be sure! 
Sources: FDA 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=101.61 
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APPENDIX I.  
DEAR STORE/ RESTAURANT MANAGER INFORMATION ABOUT LETTER 
 
Dear Store/Restaurant Manager: 
 
Nutrition Environment Measures Surveys (NEMS) provide valid and reliable observational 
measures of community and consumer nutrition environments (include the number, type, 
location, and accessibility of food outlets; the availability and price of, and information about 
foods in those places) to better assess and understand nutrition environments. This work has 
been published in journals and has been used in several studies. It consists of two surveys, one 
for use in stores (NEMS-S) rating price and availability of 10 indicator food categories and 
assesses quality of fresh fruits and vegetables; the other in restaurants (NEMS-R assessing the 
availability of healthy regular and kids’ menu options, facilitators and barriers to healthy eating, 
and prices.  
 
This research aims to obtain information about the Asian store/restaurant environment in the 
Champaign Urbana area.  
 
The inclusion of your store or restaurant in this research will be completely confidential and 
data will be merged into one data set. Your store will not be identifiable by name. Possible 
outlets of dissemination include professional journals, publications, and conferences. Although 
your participation in this research may not benefit you personally, it will help us develop a 
better tool to evaluate the Asian restaurant and grocery store environment. There are not risks 
to individuals participating in this survey beyond those of everyday life.  
 
If you have questions about this research, you may contact Dr. Karen Chapman-Novakofski, 217-
244-2852, kmc@illinois.edu. If you have any questions about your rights as a part in this study 
or any concerns or complaints, please contact the University of Illinois Institutional Review 
Board at 217-333-2670 (collect calls accepted if you identify yourself as a research participant) 
or via email (irb@illinois.edu). 
 
 
